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(57) Abstract: Use of metal complex compounds of formula (1) [LnMemXpl'^Yq wherein Me is manganese, titanium, iron, 
cobalt, nickel or copper, X is a coordinating or bridging radical, n and m are each independendy of die other an integer 
having a value of £rom 1 to 8, p is an integer having a value of &om 0 to 32. z is the charge of the metal complex, Y 
is a counter*ion, q = z/(charge Y), and L is a ligand of formula (2) wherein Ri, R2, R3, R4, Rs, R6, R?. Rs* ^ Rio and 
Rii are each indepoidently of the others hydrogen; unsubstitnted or substituted Ci-Cigalkyl or aryl; cyano; halogen; 
nitro; -COORu or -SO3R12 wherein R12 is in each case hydrogen, a cation or unsubstitnted or substituted Ci-Cigalkyl or 
aryl; -SR13, -SO12R13 or -OR^ wherein Ru is in each case hydrogen or unsubstitnted or substituted Ci-Cisalkyl or aryl; 
-NRuRis; -{C,-Qalkylene)-NR,4Ri5; -N^Ru^isRie; -(C,-C6alkylene)-N°Ri4Ri5Ri6; 'N(Ri3)-(C,-C6alkylene)-NR,4Ri5; 
-N[(Ci-C6alkylene)-NRi4Ri5]2; -N(Ri3>(Ci-C6alkylene)-N°Ri4Ri5Ri6» -NICi-C6alkylene)-N«'Ri4Ri5Ri6]2; -N(Ri3)-N-Ri4Ri5 or 
-N(Ri3)-N**Ri4Ri5Ri6. wherein R13 is as defined above and Rm. R15 and Rig are each independently of the other(s) hydrogen or 
unsubstituted or substituted Cx-Cisalkyl or aryl, or Ru and R15 together with the nitrogen atom bonding them form an unsubstituted 
or substituted 5-. 6- or 7-membered ring which may optionally contain further heteroatoms; with the proviso that (i) at least one of 
the substitucnts RrRu contains a quatemized atom which is not directly bonded to one of the three pyridine A, B or C and that (ii) 
Y is neither V nor CI* in the case that Me is Mn(II). R1-R5 and R7-R1 1 are hydrogen and R^ is formula (HI) as catalysts for oxidation 
reactions, and the novel metal complex compounds of formula (1). the novel ligands of formula (2) and their starting materials. 



wo 2004/007657 Al lillMiDillllillliiliilDlliPlin 



For two-letter codes and other abbreviations, refer to the^Guid- 
ance Notes on Codes and Abbreviations'* appearing at the begin- 
ning of eadi regular issue of the PCT Gazette. 



wo 2004/007657 

Use of metal complex compounds as oxidation catalysts 



PCT/EP2003/007121 



The present invention relates to the use of metal complex compounds which have terpyridine 
Uganda and contain at least one quatemlzed nitrogen atom as oxidation catalysts. The 
present invention relates also to fonmulafions comprising such metal complex compounds, to 
novel metal complex compounds and to novel ligands. 

The metal complex compounds are used especially for improving the action of peroxideSi for 
example in the treatment of textile material, without at the same time causing any apprec- 
iable damage to fibres and dyeings. 

Peroxide-containing bleaching agents have been used in washing and cleaning processes 
for some time. They have an excellent action at a liquor temperature of SO^'C and above, but 
their perfonmance noticeably decreases with lower temperatures. It Is known that various 
transition metal ions, added in the fonm of suitable salts, or coordination compouriHsmnt^^^ 
Ing such cations, activate H2Q2. In that way it is possible to increase the bleaching action of 
H2O2, or of precursors tiiat release or of other peroxo compounds, tiie bleaching 
action of which is unsatisfactory at lower temperatures. Particularly dgnificant for practical 
purposes are tiiose combinations of transition metal ions and ligands the peroxide activation 
of which is manifested in an increased tendency towards oxidation in respect of substrates 
and not only in a catalase-like disproportionation. The latter activation, which tends rather to 
be undesirable in ttie present case, could even impair ttie bleaching effects of HaOa and its 
derivatives whidi are insuffldent at low temperatures. 

In respect of H2O2 activation having effective bleaching action, mononuclear and polynuclear 
variants of manganese complexes wltti various Uganda, espedally witti 1 ,4,7-trimetiiyl-1 ,4,7- 
triazacyclononane and optionally oxygen-containing bridge ligands, are cun-entiy regarded as 
being especially effective. Such catalysts have adequate stability under practical conditions 
and, witti Mn***, contain an ecologically acceptable metal cation, but tiielr use is unfortunately 
associated witti considerable damage to dyes and fibres. 

The aim of the present invention was, tiierefore, to provide Improved metal complex cata- 
lysts for oxidation processes which fulfil the above demands and, especially, improve tiie 
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action of peroxide compounds in an exiremely wide range of fields of use without giving rise 
to any appreciable daniage. 

The Invention accoidingly relates to the use of metal ooniplex compounds of fomiula (1) 
M/le„py^, 

wherein Me is manganese, titanium, Iron, cotKdt. nidwl or copper. 
X is a coordlna&ig or bridging radical, 

n and m are each independently of the other an integer having a value of from 1 to 8, 

p Is an integer having a value of from 0 to 32, 

z Is the charge of the metal complex. 

Visa counter-ion, 

q=z/(chargeY),and 

L is a llgand of fomiula (2) 



Ri. Ra. Ra. R4, Rs, Re. Rr. Re. R9, Rio and R,, are each Independently of the othera hydrogen; 
unsubstituted or substituted Ci-Cieallcyl or aryl; cyano; halogen; n'ltro; -COOR12 or -SQ3R12 
vyherein R12 Is in each case hydrogen, a cation or unsubstituted or substituted Ci-Ci8all<yl or 
aryl; -SRw. -SQzRw or -OR,3 wherein R13 Is in each case hydrogen or unsubstituted or 
substituted Ci-CisalkyI or aryl; -NR14R1& -(Ci-C6alkylene)-NRi4Riri 
-N^mRisRib: -(Ci-C6allcylene)-N»Ri4Ri6Ri6: -N(Ri3HCi-C6ail<ylene)-NRMRi5: 
-N[(Ci-C6alkylene)-NRi4Ri5]2:-N(Ri3HCi-Ceaikylene)-N'»R,4Ri5Ri6. 
-WI(Ci-Cealkylene)-N*Ri4RisRi6]2; -N(Ri3)-N-Ri4Ri5or-N(Ri3)-N*RuRi6RiB. wherein R13 is 
as defined above and R14. Ris and Rie are each independently of the other(s) hydrogen or 
unsubstituted or substituted Ci-Ciaalkyi or aryl, or Rm and R« together with the nitrogen 




(2) 



wherein 
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atom bonding them form an unsubstituted or substituted 5-, 6- or 7-membered ring which 
may optionally contain further heteroatoms; 
with the proviso that 

(i) at least one of the substHuents Ri-Rn contains a quatemized nitrogen atom which is 
not directly bonded to one of the three pyridine rings A, B or C and that 

(li) Y is neither I" nor CP in the case that Me Is Mn(ii) . R1-R5 and IVR11 are hydrogen and 
Re Is 



as catalysts for oxidation reactions. 

The Ci-Cieallcyl radicals mentioned are generally, for example, straight-chain or branched 
aUcyl radicals, such as mettiyl, ettiyl. n-propyl, Isopropyl, n-butyl, 8eo4>utyl. isobutyl, tert-butyl 
or straight-chain or branched pentyi, hexyl, heplyl or octyl. Preference is given to C-Caalkyi 
radicals, especially Ci-CBalkyl radicals and preferably C,-C4alkyl radicals. The mentioned 
alkyi radicals can be unsubstituted or substituted e.g. by hydroxyl, C,-C4alkoxy. sulfo or by 
sulfato, especially by hydraxyl. The corresponding unsubstituted alkyl radicals are prefenred. 
Very spedai preference is given to metiiyl and etiiyl. especially metiiyi. 

Examples of aryl radicals ttiat generally come into consideration are phenyl or naphttiyl 
unsubstituted or substituted by C,-C4alicyl. Ci-C4all<oxy, halogen, cyano, nitro, carboxyl. 
sulfo. hydroxyl. amino, i^mono- or N.N-di-Ci-C4allcylamlno unsubstituted or substituted by 
hydroxy In tiie alkyl moiety. N-phenylamIno, N-naphttiylamino. where ttie amino groups may 
be quatemized. phenyl, phenoxy or by naphttioxy. Preferred substituents are Ci-C4alkyl. 
Ci-C4alkoxy, phenyl and hydroxy. 

Special preference is given to tiie corresponding phenyl radicals. 

The C-Cealkylene groups mentioned are generally, for example, straight-chain or branched 
alkylene radicals such as metiiylene. etiiylene. n-propylene or n-butylene. The alkyiene 
radicals mentioned can be unsubstituted or substituted, for example by hydroxyl or 
Ci-C4alkoxy. 
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Halogen is generally preferably chlorine, bromine or fluorine, special preference bebig given 
to dilorine. 

Examples of cations that generally come into consideration are alkali metal cations, such as 
lithium, potassium and especially sodium, alkaline earth metal cations, such as magnesium 
and cateium, and ammonium cations. The oonresponding alkali metal cations, especially 
sotfium, are prefened. 

Suitable metal tons for Me are e.g. mangan^ in oxklation slates ll-V, titanium in axklatkm 
states III and IV, iron in oxidatkm states 1 to IV, cobalt In oxidation slates I to ill. nickel in 
oxMatkMi states I to III and copper in oxkiaUon states I to ill, with special preference being 
given to manganese, espedafly manganese in oxMation states II to IV, preferably in 
oxMatton state II. Also of interest are tHanium IV, iron IMV, cobalt ll-lll, ntekel IMII and 
copper ll-lll, especially iron ll-IV. 

For the radical X there come into consideration, for example, CH3CN, H2O, F, cr, Br , HOO*, 
Ot, d^, R17COO', RitO', l^eO' and LMeOO', wherein R17 is hydrogen, -S03Ci-C4alkyl or 
unsubstituted or substituted Ci-Ci8alkyl or aryl, and Ci-CisalkyI, aryl, L and Me have the 
definitions and preferred meanings given hereinabove and hereinbetow. R17 is especially 
preferably hydrogen, CrC4ali^; sulfophenyl or phenyl, especially hydrogen. 

As counter-ion Y there come into consideration, for example, R17COO", CIO4 , BF4 , PFe. 
RiTSOg", R17SO4", S04^ NOa , F, CP, Br" and I", wherein R,7 is hydrogen or unsubstituted or 
substituted Ci-Ciealkyl or aryl. R17 as Ci-Ci8alkyl or aiyl has the definitions and prefened 
meanings given hereinabove and hereinbelow. R17 is especially preferably hydrogen, 
Ci-C4alkyl; phenyl or sulfophenyl, especially hydrogen or 4-sulfophenyl. The charge of the 
counter-ion Y is accordingly preferably 1- or 2-. especially 1-. Y can also be a customary 
organic counter-ton. such as citrate, oxalate or tartrate. 

n is preferably an integer having a value of from 1 to 4, preferably 1 or 2 and especially 1. 
m is preferably an integer having a value of 1 or 2. especially 1 . 
p is preferably an integer having a value of from 0 to 4. especially 2. 
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z is preferably an integer having a vaiue of from 8* to frf , espedally from 4- to 4+ and 
espedaliy preferably from 0 to 4+. z is more especially preferably the number 0. 

q is preferably an integer from 0 to 8, especially from 0 to 4 and is espedally preferably the 
number 0. 

Ri2 is preferably hydrogen, a cation, Ci-Ciaallcyl, or phenyl unsubslituted or substituted as 
indicated above. R12 is especially preferably hydrogen, an alkali metal cation, alkaline earth 
metal cation or ammonium cation, Ci-C4alkyl or phenyl, more especially hydrogen or an 
alkali metal cation, alkaline eartii metal cation or ammonium cation. 

Ri3 Is preferably hydrogen, CrCiaalkyI, or pher^ unsubstituted or substituted as indicated 
above, R13 is espedadly preferably hydrogen, Ci-C4alkyl or phenyl, more especially hydrogen 
or Ct-C4alkyl, preferably hydrogen. Examples of tiie radical of tiie fonnula -OR13 that may be 
mentioned include hydro)^ and Ci-C4alkoxy, such as mettioxy and especially ettio^. 

When Ri4 and Ris togetiier with the nitrogen atom bonding them fomi a 5-, 6- or 7- 
membered ring It Is preferably an unsubstituted or Ci-C4alkyl-substituted pynolidine, 
piperidlne, piperazine, morpholine or azepane ring, where ttie amino groups can optionally 
be quatemized, preferably the mtrc>gen atoms which are not direcUy bonded to one of the 
three pyridine rings A, B or C being quatemized. The piperazine ring can be substituted by 
one or two unsubstituted Ci-C4alkyl and/or substituted Ci-C4alkyl e.g. at tiie nitrogen atom 
not bonded to ttie phenyl radical. In addition, Ru, Ris and Ris are preferably hydrogen, 
unsubstituted or hydroxyl-substituted Ci-CiaalkyI, or phenyl unsubstituted or substituted as 
indicated above. Special preference is given to hydrogen, unsubstituted or hydroxyl- 
substituted Ci-C4alk^ or phenyl, especially hydrogen or unsubstituted or hydroxyl-substituted 
CrC4alkyl, preferably hydrogen. 

Preference is given to llgands of formula (2) wherein Re is not hydrogen. 

Rs is preferably Ci-CiaalkyI; phenyl unsubstituted or substituted by Ci-C4alkyl, Ci-C4alko)qr, 
halogen, cyano, nitro, carboxyl, sulfo. hydroxyl, amino, N-mono- or N,N-di-CrC4alkylamino 
unsubstituted or substituted by hydroxy In ttie aikyi moiety, N-phenylamino, 
N-naphttiylamlno. phenyl, phenoxy or by naphtiioxy; cyano; halogen; nitro; -COOR12 or 
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-SOaRia wherein R12 is in each case hydrogen, a cation, Ci-Ci2ailcyl> or phenyl unsubstrtuted 
or substituted as indicated above; -SRia, -SQaRia or -OR13 wherein R13 is in each case 
hydrogen, Ci-Ci2aiicyl, or phenyl unsubstituted or substituted as Indicated above; -NR14R15: 
-(Ci-C6allcylene)-NR,4RiB; -N^RmRibRib; -(Ci-C6all<ylene)-rfRi4Ri5Ri6; 
-N(Ri3HCi-C6allcylene)-NRi4RiB; -N(Ri3HCi-Cealkylene>-N'Ri4Ri5Ri6; -N(Ri3)-N-Ri4Ris or 
-N(Ri3)-N*Ri4Ri5Ri6, wherein R13 can have one of the above meanings and R14, Rw and Rie 
are each independently of the other(s) hydrogen, unsubstituted or hydroxyl-substituted 
Ci-Ciaallcyl, or phenyl unsubstituted or substituted as indicated above, or R14 and R15 
together with ttie nitrogen atom bonding them fonn a pynrolidine, piperidine, piperazine, 
morpholine or azepane ring which is unsut)stituted or substituted by at least one 
unsubstituted Ci-C4alkyl and/or substituted Ci-C4alkyl, wherein the nitrogen atom can be 
quatemized. 

Re Is especially preferably phenyl unsubstituted or substituted by Ci'C4alkyl, Ci-C4allcoxy, 
halogen, phenyl or by hydro)^; cyano; nitro; -COOR12 or -SQ3R12 wherein R12 Is In each 
case hydrogen, a cation, Ci-C4all<yl or phenyl; -SR13, -SO2R13 or -OR13 wherein R13 Is In each 
case hydrogen, Ci-C4alkyl or phenyl; -N(CH3)-NH2 or -NH-NH2; amino; N-mono- or 
N,N-di-Ci-C4a]icylamino unsubstituted or substituted by hydroxy In ttie alM moiety, wherein 
tiie nitrogen atoms, espedaily tiie nitrogen atoms not bonded to one of tine three pyridine 
rings A, B or C, may be quatemized; N-mono- or N,^I-dl-C1-C4allcyl-ISI^14R15R16 
unsubstituted or substituted by hydroxy In the alkyl moiety, wherein Ru, Ri5> and Rie are 
each independentiy of ttie other(s) hydrogen, unsubstituted or hydroxyl-substituted 
Ci-Ci2alkyl or phenyl unsubstituted or substituted as indicated above or R14 and R15 logettier 
witti the nitrogen atom bonding tiiem forni a pynrolidine, piperidine, piperazine, morpholine or 
azepane ring which is unsubstituted or substituted by at least one unsubstituted Ci-C4allcyl 
and/or substituted Ci-C4allcyl. wherein tiie nitrogen atom can be quatemized; N-mono- or 
N.N-di-Ci-C4allcyI-NRi4Ris unsubstituted or substituted by hydroxy in tiie allcyl moiety, 
wherein R14 and R15 can have one of the above meanings. 

Re is very especially preferably Ci-C4alkoxy; hydroxy; phenyl unsubstituted or substituted by 
CrC4alkyl. Ci-C4allcoxy, phenyl or hydroxy; hydrazine; amino; N-mono- or 
N,N-di-Ct-C4allcyiamino unsubstituted or substituted by hydroxy in the alliyl moiety, wherein 
the nitrogen atoms, especially tiie nitrogen atoms which are not bonded to one of the three 
pyridine rings A, B or C, may be quatemized; or a pynrolidine, piperidine, morpholine or 
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azepane ring unsubstituted or substituted by one or two umubstituted Ci-C4alkyl and/or 
substituted Ci-C4all^» wherein the nitrogen atom can be quatemized. 
A Ulcewise vary especially prefened radical Re is 



N — f ^Ct-Caalkyl 
wherein the ring and the two allcyl groups may additionally be substituted. 

Especially Important as radicals Rs are Ci-C4allco)^ hydroxy; hydrazine; amino; l^mono- or 
N,N-d-Ci-C4allc^anrdno unsubstituted or substituted by hydroxy In the all^ moiety, wherein 
the nitrogen atoms, especially the nitrogen atoms which are not bonded to one of the three 
pyridine rings A, B or C, may be quatemized; or a pyrrolidine, piperidine, piperazine, 
morphollne or azepane ring unsubstituted or substituted by at least one Ci-C4all^i, wherein 
the nitrogen atoms may be quatemized. 
A further espedally important example of Re is the radical 



wherein the ring and the two aikyi groups may additionally be sui>stituted. 

Very especially important as radicals F)e are Ci-C4all<oxy; hydroxy; N-mono- or 
N,N-d]-Ci-C4allcylamino substituted by hydroxy in the alkyl moiety, wherein ttie nitrogen 
atoms, espedally flie nitarogen atoms v\^ich are not tx)nded to one of the tiiree pyridine rings 
A, B or C, may be quatemized; or a pynrolldine, piperidine, morphollne or azepane ring 
unsubstituted or substituted by at least one Ci-C4alkyl, wherein ttie amino groups may be 
quatemized. 

A further very especially important example of Re is the radical 






wherein the ring and the two allcyl groups may additionally be substituted. 



As examples of the radical Re, pariScular mention may be made of 
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-NICHgCHaCHaNCCHa)^ and — NICHaCHaCHgisicCHa)^. 



Hydro)qfl is of particular interest here. 

The preferred meanings given above for Re apply also to Ri, R2, Rsi R4. Rs. R?! Rs. R9. Rto 
and R11, but ttiese radicals may additionally be liydrogen. 

In accordance >vith one embodiment of the present invention, Ri, R2, Ra, R4> Rs* R7> Rsi R9> 
Rio and Rn are hydrogen and Re is a radical other than hydrogen having the definition and 
preferred meanings indicated above. 

In accordance with a further embodiment of the present invention, Ri, R2, R4> Rs> R7» Rs. Rio 
and R11 are hydrogen and Ra, Re and R9 are radicals other than hydrogen having the 
defintlons and pref en'ed meanings indicated above for Re. 



In a likewise prefenred use of metal complex compounds of the fonnula (1) as catalyst for 
oxidations, at least one of the substituents RrRn, preferably Re. Re and/or Re. is one of the 
following radicals -(Ci-Cealkylene)-NT=l,4Ri6Rie; -+l(Ri!i)-(Ci-C6allcylene)-lsrRi4Ri5Ri6: 
-N[(Ci-C6all<ylene)-N®Ri4Ri5RiBl2; -J^{Ri3)-N*Ri4Ri6Rie. wherein Rie is as defined above and 
Rt4, Ri5 and Rie are preferably independently of the others hydrogen or substituted or 
unsubstituted CrCiealkyI or aryl, or R14 and R15 together with the nitrogen atom bonding 
them fomn an substituted or substituted &*, 6- or Z-membered ring which may contain further 
heteroatoms; or -NRuRis! -(Ci-C6alkyiene)-NRi4Ris; -N(Ri3HCi-C6alicylene)-NRi4Ri5: 
-N[(Ci-Ceallcylene)-NRi4Ri5l2; -N(Rt3)-N-Ri4Ris wherein R13 and Rie have the meanings 
indicated above and Ru and Rie together with the nitrogen atom bonding them fonn a 5-, 6- 
or 7-membered ring which is unsubstituted or substituted by at least one unsubstituted 
CrC4alkyi and/or substituted Ci-C4alkyl and may contain further heteroatoms, wher^n at 
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least one nitrogen atom which is not bonded to one of the pyridine rings A, B or C is 
quatemized. 

In a likewise more prefenred use of metal complex compounds of the fonmula (1) as catalyst 
for oxidation, at least one of the substituents RrRn, preferably Ra, Re and^or Rg, Is one of 
the following radicals -(Ci-C4alkyiene)-N*Ri4RiBRi6; -W(Ria)-(Ci-C4allcylene)-rM^uRi5Ri6; 
-NI(Ci-C4aIlcylene)-NTli4Ri6Ri6l2; -N(Ri3)-N®Ri4Ri5Rie, wherein Ri3 is hydrogen, substituted 
or unsubstltuted Ci-Ci2alkyl or aryl and R14, Ris and Rie are independently of the others 
hydrogen or substituted or unsubstltuted Ci-Ci2alkyl or aryl, or R14 and R15 together with the 
nitrogen atom bonding them f onm a 5-, 6- or 7-memered ring which Is unsubstltuted or 
substituted by at least one unsubstltuted Ci-C4all<yl and/or substituted Ci-C4alkyl and may 
contain further heteroatoms; or 

-NR14R16; -(Ci-C4alkyIene)-NR,4Ri6; -N(Ri3HCi-C4aikylene)-NRi4Ri5; 
-N[(Ci-C4alkylene)-NRi4Ri5]2; *N(Ri3)-N-Ri4Ri5. wherein R13 and Rie are independently of 
the other hydrogen, substituted or unsubstltuted Ci-Ci29n<yl or aryl and Ru and R15 together 
with the nitrogen atom bonding them form an unsubstltuted or substituted 5-, 6- or 
7-membered ring which may contain further heteroatoms, wherein at least one nitrogen atom 
which is not bonded to one of the pyridine rings A, B or C is quatemized. 

in a lilcewlse especially preferred use of metal complex compounds of the fonrtula (1), at 
least one of the substituents Ri-Rn, preferably R3, Re and/or R9, is one of the following 
radicals 

-(Ci-C4alkylene)-N*Ri4Ri5Ri8; T^CRisHCi-Ceallcylene 

-N[(Ci-CeallvleneH^i4RiBRi«l2; -N(Ri3)-N*Ri4Ri5Ri6» wherein R13 is as defined above and 
Ri4. Ris and Rie are independently of the others hydrogen or substituted or unsubstttuted 
Ci-Ci2alkyl or aryl, or Ru and R15 together with the nitrogen atom bonding them fomi a 5-. &• 
or 7-membered ring which may be unsubstltuted or substituted by at least one unsubstltuted 
Ci-C4allcyl and/or substituted CrC4aikyl and may contain further heteroatoms; or 
-NR14R15; -(C,-Ceall(ylene)-NRi4Ri5; -NCRiaWCi-Ceallcylene^NRuRis; 
-N[(Ci-C6allcylene)-NRi4Rid2; -N(Ri3)-N-Ri4Ri5 wherein R13 and Ria have the meanings 
indicated above and Ru and Ris together with the nitrogen atom bonding them forni a 
substituted or unsubstituted 5-, 6- or 7Hfnembered ring which may contain further 
heteroatoms^ wherein the nitrogen atom which is not bound to one of the pyridine rings A, B 
or C is quatemized. 
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in a likewise important use of metal complex compounds of the fomnula (1), at least one of 
the substituents RrRn, preferably Ra, Rb and/or R9, te a radical 



wherein the unbranched or branched alkylene group may be sut>stituted and wherein the 
independentfy unbranched or branched allcyl groups may be sul^tituted. 
The piperazine ring may also be substituted. 

In a nkewise especially important use of metal complex compounds of the fonmula (1). at 
least one of the substituents Ri-Rn, preferably Rs. Re and/br R9, is a radical 



wherein the unbranched or branched alkylene groups may be substituted and wherein the 
alkyi groups may, independently of the other, be substituted. 
The piperazine ring may also be substituted. 






Cf-Csallcyl 



or 




Preferred ligands L are those of the fonnula (3) 
'?6 
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where R's, R e and R'g have the definitions and prefenred meanings indicated at)ove for Rb. 
where R 3 and R'g may adcSiionaily be hycbfogen, iiiwwise with the proviso that 

(i) at least one of the sut)8lituents R's, R'e and/or R'g contains a quatemized nitrogen 

atom wl^ is not directly bonded to one of the three pyridine rings A, B or C, and 

that 

(H) Y is neither r nor CT in the case that Me is Mn(ii), R'g and R'g are hydrogen and 
R'e is 



where Wa, R'g and R'g have the definitions and prefenred meanings indicated above for 1^, 

where R's and R'g may additlonalty be hydrogen, with the proviso that 

(i) atieastoneof thesub8tituentsR'3,R'eandirgisaradteai 

KC^-<^i(yieneHsl"Ri4Ri6Rig;-4^(RiaHCi-Ceali<ylene)4^Ri4R^^^ 
-N[(Ci-C6all^ene)-M*Ri4Ri5Rtt]& -N(Ri3)-l^i4Ri6Ri6> wherein Rig is as defined 
above and Rm, Rib and Rw are independent^ of the olhere hydrogen or substituted or 
unsubsUtuted Ci-CiBail^ or aryi. or R^ and Ru together virfth the nitrogen atom 
bonding them f omi a substituted or unsubstituted 5-, G- or 7Hnembered ring wriiich may 
contain furttier heteroatoms; or 

-NR14R16; -{Ci-Cgall<ylene)-NRi4Ri8: -N(Ria)-(Ct-Ceall<yiene)-NRi4Ri5; 
-N[(Ci-C6ait(ylene)-NRt4Rid2: -N(Ri3)-lsi-Ri4Ri8> wherein R13 and Rig have the 
meanings indicated above and R14 and R15 together with the nitrogen atom bonding 
them fomi a 5-. 6- or 7-membered ring whldi may be unsubstituted or substituted by at 
least one unsubstituted Ci-C4all<yl and/or substituted C^-C^k^ and may contain 
further heteroatoms, wherein at least one nitrogen atom vAtich is not bonded to one of 
the pyridine rings A, B or C Is quatemized, and that 




More prefenred as ligands L are ttiose of the fonnula (3) 




(3) 
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(iQ Y is neiiher r nor CT in the case that Me is Mn(ll), R'3 and R'9 are hydrogen and R's is 



-o: 



Even more preferred as Hgands L are titose of the fonnuia (3) 



(3) 



where R'3. R'e and R 9 have the definitions and preferred meanings indicated above for Re, 
where R'a and R'9 may additionally be hydrogen, witii the proviso that 
(i) at least one of the sut>stituents R's, R'e and R'9 is one of the radicals 




— C,-C,^Ul^ene — J'f^ 



/ V/C^-O^plkyl 
C,-C4a]lcyl 



.or 



>i-C4alkyl 
Ci-C4all^ 

wherein the unbranched or branched alkyiene group may be substituted, and wherein 
the Independentiy unbranched or branched aikyi groups may be substituted and 
wherein the piperazine ring may be substituted, and that 
(ii) Y is neither r nor CP in the case that Me is Mn(ll), R'a and R'9 are hydrogen and R'e is 



Espedaliy preferred ilgands L are those of the fonnuia (3) 



CH, 
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where R 3, Kb and R 9 have the definitions and prefen^ meanings indicated above for Re, 
where R a and R 0 may additionally be hydrogen, with the proviso that 
(i) atlea^oneofthesubstituentsRa, R s and R 9 is one of the racficals 



wherein the unbranched or branched allcyiene group may be substituted, and wherein 
the independently unbranched or branched alkyi groups may be substituted and 
wherein the piperazine ring may be substituted, 
and that 

(II) Y is neither I" nor cr in the case that Me is Mn(ll), R'3 and R'g are hydrogen and R'e Is 



R 3, Re and R 9 are preferably independently of the others phenyl unsubstituted or 
substituted by Ci-C4all^, Ci«C4alko}v, halogen, phenyl or hydroxy!; cyano; nitro; 
-COOR12 or -SQ3Ri2, wherein R12 is In each case hydrogen, a cation, CrC4aikyl or phenyl; 
-SR13, -SOsRia or -OR13, wherein R13 Is in each case hydrogen, Ci-C4al)cyl or phenyl; 
N(CH^-NH2 or -NIH-Nli2; amino; N-mono- or N,N-di-Ci-C4alkylamino unsubstituted or 
substituted by hydra)^ in the allcyl moiety, wherein the nitrogen atoms, especially the 
nitrogen atoms which are not bonded directly to one of the three pyridine rings A, B or C, 
may be quatemized; N-mono- or N,N-di-Ci-C4alkyl-N^i4Ri5Ri6 unsubstituted or substituted 
by hydroxy in the all^ moiety, wherein R14, R15 and Rie are each Independently of the othere 
hydrogen, unsubstituted or hydrexyl-substituted CrCi2alkyl or phenyl unsubstituted or 
substituted as indicated above or Ru amd Rie together with the nitrogen atom bonding them 
fonn a pyrrolidine, plperidine, piperazine, morpholine or azepane ring unsubstituted or 
substituted by at least one Ci-C4alkyl or by at least one unsubstituted Ci-C4allcyl and/or 
substituted Ci-C4alkyl, wherein the nitrogen atom may be quatemized; N-mono- or N,N-dl- 




.or 
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Ci-C4alkyl4SIRt4Ri5 unsubstituted or substituted by hydroxy in the allcyl moiety, wlierein Ru 
and Ri5 can liave the meanings indicated above. 
In particuiar, R a, Re and R 9 can each tie a radical 



where R15 and Ris have the meanings indicated above and the ring may be substituted. 
R'a and R 9 can lilcewise be hydrogen. 

Preference is spven to compounds in which 1 quatemized nitrogen atom is present 
Lilcewise preferred are compounds in which 2 or 3 quatemized nitrogen atoms are present 
Particuiar preference is given to compounds in whtdi ail quatemized nitrogen atoms are not 
bonded direcUy to one of the pyridine rings A, B or C. 

The metal complex compounds of the fomiula (1) can be obtained analogously to known 
processes. They are obtained In a manner known per se by reacting at least one ligand of 
the fonnula (2) in the desired molar ratio with a metal compound, especially a metal salt 
such as the chloride, to fonn the corresponding metal complex. The reaction is carried out, 
for example, in a solvent such as water or a lower alcohol, such as ethanol, at a 
temperature of, for example, from 10 to eo^'C. especially at room temperature. 

Ugands of the fonnula (2) that are substituted by hydroxyl can also be fonnulated as 
compounds having a pyridone structure In accordance with the following scheme: 

o OH 





terpyridln-4'-one structure 



terpyridin-4'-ol stnicture 



Generally, therefore, hydroxyl-substituted terpyridlnes are also to be understood as including 
those having a corre^nding pyridone structure. 
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The iigands of the formula (2) can be prepared in a manner known per se. Fbr this purpose, 
for example, a compound of the fonnula (4) 




which contains no quatemlzed nitrogen atoms and 

in which R'r-R'n have the definitions and prefened meanings incBcated above for the 
sUbsHtuents Ri-Rn, with the exception of quatemlzed nitrogen atoms and the proviso that at 
least one of the substituents FrHTn contains halogen, N02 or ORia, wherein Ris is ^SCMXa 
ortosylate, 

can be reacted with a corresponding stdchiometric amount of a compound of the formula (5) 

HNR (5), 
where R has one of the meanings of Rr-Rii. with the proviso that this contains a 
quatemizable nitrogen group which is not bonded directly to one of the three pyridine rings 
A, B or C. The stoichiometric amount of the compound (5) depends on the number of 
halogens, NO2 or ORis, wherein Ria is as defined above, present in the compound of the 
formula (4). Preference is given to compounds of the fonnula (4) which have 1 , 2 or 3 such 
radicals. 

In a further step, the reaction product of the compound (4) and (5) is quatemlzed by means 
of known quatemizing agents, such as, in particular, methyl iodide or dimethyl sulfate, so 
that at least one quatemized nitrogen atom is present 

it has now been found that for the accelerated substitution of halide by amine on the 
terpyridine structure it is also possible to use catalytic amounts of non-transition metal salts, 
such as zinc(ll) salts, which considerably simplifies the reaction procedure and woridng-up. 

The present invention further relates to compounds of the fonnula (4) 
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(4) 



wherein 

R'i-R'ii can have the definitions and prefenred meanings Indicated for the sut>stituents 
RrRii. with the exception of quatemlzed nitrogen atoms and the proviso that 

(I) at least one of the sut>stltuents R'r-R V Is halogen, NO2 or ORib, wherein Ria is 

-SO^CHa or to^te, and 
(il) the subsfituents RVR*ii are neither halogen* NC^ nor Ris. wherein Ris !s as 
defined under (i)- 



The present invention further relates to compounds of ttie fomrtula (4a) which are readion 
products of the compounds of the fonmula (4) with the compounds of the formula (5) 




wherein R"i-R"ii can have the definitions and preferred meanings indicated for the 
substituents Ri-Rn with the exception of quatemlzed nitrogen atoms and the proviso that 
at least one of the substituents R'l-R"? contains a quatemlzable nitrogen group which is not 
bonded directly to one of the two pyridine rings A and/or B. 

The compounds of the fonnula (4) can be prepared by methods loiown per se. These 

methods are described in K. T. Potts, D. Konwar, J. Org. Chem. 2000, 56, 4815-4816, 

E. C. Constable, M. D. Ward, J. Chem. See. Dalton Trans. 1990, 1405-1409, 

E C. Constable, A. M. W. Cargill Thompson, New. J. Chem. 1992, 16, 855-867, G. Lowe 

et al., J. Med. Chem.. 1999, 42, 999-1006, E.C. Constable, P. Harveson, D.R. Smith, 

L Whall, Polyhedron 1997, 16, 3615-3623, R. J. Sundberg, S. Jiang, Org. Prep. Proced. Int 
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1997, 29, 117-122, T. Sammakia, T. B. Hurley, J. Org. Chem. 2000, 65, 974-978 and 
J. Umburg et al.. Science 1999, 283, 1524-1527. 

The present invention furttier relates to the novd metal complex compounds of the 
formula (la) 



wherein Me is manganese, titanium, iron, cobaK, nidcei or copper, 
X is a coordinating or bridging radical, 

n and m are each independently of the other an integer having a value of from 1 to 8, 

p is an integer having a value from 0 to 32, 

z is the charge of the metal complex, 

Y is a counter-ion, 

q = z/(charge Y), and 

L is a iigand of the fomnula (2a) 



wherein 

Re is substituted or unsubstituted Ct-Cidallcyl or aryl; cyano; halogen; nitro; -COOR12 or 
-^3Ri2i wherein R12 is In eac^ case hydrogen, a cation or substituted or unsubstituted 
Ci-Ciaallcyl or aryl; -SRia, -SOaRia or -OR13, wherein Ria is in each case hydrogen or 
substituted or unsubstituted CrCisallcyl or aryl; •NR14R15: -*(Ci-CGallcyien)-NRi4Ri5; 
-N^RuRisRiri -(Ci-C6ail^ene)-N^i4Ri5Ri6; -N(Ri3)-(Ci-C6all«ylene)-NRi4Ri&- 
-N[(CrC6all(ylene)-NRi4Ri5k; -N(Ri3)-(Ci-C6allcylene)-N®Ri4Ri5Ri6. 
-^^[(C1-C6allcylene)-^f RuRisRiek -N(Ri3)-N-Ri4Ri5 or-N(Rt3)-N''Ri4R isRiBi wherein R13 is 
as defined above and Ru, Ris and Rib are each independentiy of tiie otiier(s) hydrogen or 
substituted or unsubstituted Ci-Cisailcyi or aryl, or Ru and R15 togeUier with the nitrogen 
atom bonding them form a substituted or unsubstituted 5-, 6- or 7-membered ring which may 
contain further heteroatoms, and 



[UMejg^, 



(la). 




(2a) 
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Rti R2i R3. R41 Rst R7> Ra. R9, Rio and Rn are independently of the others as defined above 
for Rs or hydrogen or substituted or unsut>stituted aryl, 
with the proviso that 

(i) at ieast one of the substituents Ri-Rn contains a quatemized nitrogen atom which is 
not bonded directly to one of the three pyricDne rings A. B or C, and that 

(ii) Y is neither r nor CT In the case that Me is Mn, Ri-Rs and RrRn are hydrogen and Re 



The definitions and prefenred meanings indicated above for the compounds of the 
formula (1) also apply to the metal complex compounds of the fonnula (la). 

The llgand L of the metal complex compounds of the fonnula (la) is especially a compound 
of the fonnula (3) 



wherein 

R'e is Ci-Ci2alM; phenyl unsubstituted or subsUtuted by Ci-C4alkyl. Ci-C4alkoxy, halogen, 
cyano, nitro, carbo)^, sulfo. hydroxy!, amino, N-mono- or N,N-di-Ci-C4alkylamino 
unsubstituted or substituted by hydro)^ In the alkyl moiety, N-phenylamino, N-naphthyl- 
amino, phenyl, phenoxy or by naphthwy; cyano; halogen; nitro; -CXX)Ri2 or -SOaRiz 
wherein is in each case hydrogen, a cation, Ci-Cis^kyl, or phenyl unsubstituted or 
substituted as indicated above; -SR13, -SO2R13 or -OR13 wherein R13 is in each case 
hydrogen, Ci-Ciaallcyl, or phenyl unsubstituted or substituted as Indicated above; -NR14R15; - 
(Ci-C8alkylane)-NRi4Ris; -N'^mRisRis: 
-(Ci-(;6all<ylene)-M*Ri4Ri5Riri --N(Ria)-(Ci-C6alkylene)-NRi4Ri6; 
•^4[(Ci-C|^kylene)-NRt4Ri5]2; -N(Ri3)KCi-C6all^^ 



is 
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-N[(Ci-C8allcyl6ne)-N^i4Ri5Riel2; -N(Ri3)-N-Ri4Ri5 0r-N(Ri3)-N**Ri4Ri5Ri6> wherein Riacan 
have one of the above meanings and R14. R15 and Rie are each independently of the others 
hydrogen, unsubstitiited or hydroxyl^ubstituted Ci-Ciaailcyl, or phenyl unsuk>slituted or 
substituted as indicated above, or R14 and Ris together with the nitrogen atom bonding them 
fomi a pynx)lidine, piperidine, piperazine, morpholine or azepane ring unsubstituted or 
substituted by at least one uhsubstituted Ci-C4alicyl andtor substituted Ci-C4all^, wherein 
the nitrogen atom can be quatemized, and 

R a and R 9 are as defined above or are hydrogen, with the pro>^ that 

(i) at least one of the sut>stituents R'3, Re and R 9 is a radical 

-(Ci-CBalkylene)-N*Ri4Ri5Ri6. -4^(Ri3HCi-<!6aikylene)-N^t4Ri5Ri6. 
-N[(Ci-Ceail<ylene)-N^i4Ri8Rie]2> -N(Ria)-N^i4Ri5Ri6> wherein R13 is as defined 
above and Rm. Ris and Ris are each independently of the others hydrogen or 
substituted or unsubstituted Ci-CiaalkyI or aryi, or Ru and R15 together vidth the 
nitrogen atom bonding them f omi a substituted or unsubstituted 5-, 6- or 7-membered 
ring whidi may contain further heteroatoms; or 
-NRi4Ri5>-<Ci-C^l^ene)-NRi4Ri6>--N(Ri3HCi-Ceaiic^^ 
-N[(Ci-C6alkylene)-NRi4Ri5l2> -N(Ri3)-N-Ri4Ri6 wherein Ria and Rie have the 
meanings indicated above and R14 and R15 together with the nitrogen atom ix>nding 
tiiem form a 5-, 6- or 7Hmembered ring which may be unsutistituted or substituted at 
least one unsubstituted Ci-C4ailcyl and/or substituted Ci-C4alkyl and may contain 
further heteroatoms, wherein at least one nitrogen atom which is not bonded to one of 
the pyridine rings A, B or C Is quatemized, and that 

(iii) Y is neitiier 1* nor Cr in the case that Me is Mn(il), R 3 and R'g are hydrogen and Re is 

The definitions and prefenred meanings indicated above for Re and R 3 and R 9 lilcewise 
apply here. 

The present invention relates also to the novel ligands of formula (2b) 
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wherein 

Ra is cyano; halogen; nftro; -COOR12 or -SQ3R12 wherein Rm Is in each case hydrogen, a 
cation or unmbstituted or 8id)slttuted Ci-Cieallcyl or aryl; -SR13, -SO^Ris or -ORis wherein Rw 
Is In eadi case hydrogen or unsubstituted or subsiibited Ci-Ciaalkyl or aryl; -NRi4Rt8. 
-hrRMRisRie, -N(R,a)-(CH2)i4^Ri4Ri6. -N(Ri3)-(CH2)i.6-N^i4R«Ri6, -N(Ri3)-M-Ri4Ri6 or 
-N(Ri3)-N^i4Ri6Rie. wherein R^ can have one of the above meanings and R14, Rw and Rw 
are each Independently of the other(8) hydrogen, unsubstituted or hydrojq^ubstituted 
Ci-Cisalkyl. or phenyl unsubstituted or substituted as indicated above, or R14 and Ris 
together «dth the nitrogen atom bondng them fbnm a pynofidine, piperidine, morpholine or 
azepane ring unsubstituted or substituted by at least one unsubstituted Ci-C4alkyi and/or 
substituted Ci-C^alkyl, wherein the nitrogen atom may be quatomized; 
oraracDcai 

/ V.R15 

I 

wherein Ris and Rie have the abovemenfloned meanings and tiie ring may be substituted, 
and 

Ri. R2, R3, R4. Rs. Ry, Re, R9. Rio and Ri, Independentiy have tiie meanings indicated above 
for Re or are hydrogen or substituted or unsubstituted Ci-Ciaaliq^ or aryl, 
with the proviso tiiat 

(i) at lee^ one of the substituente Rr-Rii contains a quatennlzed nitrogen atom 

which is not bonded direcUy to one of the ttiree pyricHne rings A, B or C, and tt»t 
00 Y Is nelttier I' nor CT in the case that RrRs and R7-R11 are hydrogen and Re is 
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The definitions and prefenred meanings indicated above for the iigands of the fonnula (2) 
also apply here. 



wherein 

Re is cyano; halogen; nitro; -COOR12 or -S0^Ri2» wherein R12 is in each case hydrogen, a 
cation, Ci-Ci2ail<yl. or phenyl unsubstituted or substituted by Ci-C4ail<yl, Ci-C4alkoxy, 
halogen, cyano, nitro, carboxyl, sulfo, hydroxyl, amino, N-mono- or N,N-di-Ci-C4all<ylamino 
unsubstituted or substituted by hydroxy in the alkyi moiety, N*phenyiam]no, N-naphthyl- 
amino, where the amino groups may be quatemized, phenyl, phenoxy or naphthoxy; -SR13, 
-SOaRia or -OR13, wherein R13 is In each case hydrogen, Ci-Ciaallcyl, or phenyl unsubstituted 
or substituted as indicated above; 
-NR14R1S, -IM^RuRisRiB, -N(R,3HCH2)i-6NRi4Ri5. 

-N(Ri3HCH2)«rN*Ri4Ri5Ris. -N(Ri3)-I^Ri4Ri6or-N(Ri3)-l^i4Ri5Ri6. wherein Ri3can 
have one of the above meanings, and Ru, Ris and Rie are each independently of the 
other(s) hydrogen, unsubstituted or hydroxyi-substituted Ci-Ci2alkyl, or phenyl unsubstituted 
or substituted as indicated above, or Ru and R15 together vtrtth the nitrogen atom bonding 
them form a pynroiidlne, piperidine, morpholine or azepane ring unsubstituted or substituted 
by at least one unsubstituted Ci-C4ailcyl and/or substituted Ci-C4allcyi, wherein the nitrogen 
atom can be quatemized; 
or a radical 



wherein Ris and Rw have the abovementioned meanings, preferably Ci-C4alkyl, and the ring 
may be substituted, and 

R 3 and R 9 are as defined above or are hydrogen, Ci-Cisaii^, or phenyl unsubstituted or 
substituted as indicated above. The definitions, provisos and preferred meanings indicated 



Preference is given to Iigands of fomnuia (3) 




(3). 
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above for Re and R 3 and Kg for the Uganda of the metal complex compounds of formula (3) 
likewise apply here. 

In especially prefenred ligands of the fonnula (3), R', and R'e and R'9 have the meanings 
given above and at least one of the substituents FTa, R'e and R'9 is a radical 



/ V/C^-C4alkyl 
Ci^4alkyl 



or 



> — ^ ^Ci-C4alkyl 

f 

wherein the unbranched or branched alkylene group may be substituted and wherein the 
Independently unbranched or branched alkyi groups may be substituted or wherein the 
piperazine ring may be substituted. 

In very especially prefen-ed ligands of the fonnula (3), R'g, R'e and R's have the meanings 
Indicated above and at least one of the substituents R'3, Re and R'9 is a radical 



— C,-C^kylene— IS|^^ 



-CealkyI 
C^-Csalkyi 



or 



/ V^C,-aalkyl 
> — ^ ^Ct-Cgalkyl 

wherein the unbranched or branched alkylene group may be substituted and wherein the 
unbranched alkyI groups may be substituted independently of the other and wherein the 
pipera2dne ring may be substituted. 

in even more especially prefenred ligands of the fonnula (3), R a and/or R 9 are each a radical 



- C^-Cgalkylene^^^^ J^^ 



/ V-^CrCgalkyl 
C^-C^alkyl 



or 
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IV) E) metal complex compounds of fomiuia (1) in an amount which, in the liquor, gives a 
concentration of 0.5 - 50 mg/litre of liquor, preferably 1 - 30 mg/iitre of liquor, when from 
0.5 to 20 g/litre of the washing, cleaning, disinfecting and bleaching agent are added to 
the liquor. 

The present Invention relates also to a washing, cleaning, disinf ecBng or bleaching agent, 
containing 

I) 0 - 50 %, preferably 0 - 30 %, A) of an anionic surfactant and/or B) of a non-tonic 
surfactant, 

II) 0 * 70 %, preferably 0- 50 %,C) of a builder substance, 

III) 0-10%,preferably0-5%of phosphonatesoramlnoallcylene- 
poly(aikylenephosphonates), 

IV) 1 - 99 %, preferably 1 - 50 %, D) of a peroxide or a peroxide-forming substance, and 

V) E) metal complex compounds of fonmula (1) in an amount virhich, in the liquor, gives a 
concentration of 0.5 - 50 mg/litre of liquor, preferably 1-30 mg/litre of liquor, when from 
0.5 to 20 g/inre of the washing, cleaning, disinfecting and bleaching agent are added to 
the liquor. 

The above percentages are in eadi case percentages by weight, based on the total weight 
of the agent The agents preferably contain from 0.005 to 2 % of a metal complex com- 
pound of fomtula (1), especially from 0.01 to 1 % and preferably from 0.05 to 1 %. 

When the agents according to the invention comprise a component A) and/or B), the amount 
thereof is preferably 1 - 50 %, espedaliy 1 - 30 %. 

When the agents according to the invention comprise phosphonates or aminoalkylene- 
poiy(ailcylenephosphonates), the amount thereof is preferably 1 - 3 %, especially 0.1 - 3 %. 

When the agents according to the invention comprise a component C), the amount thereof is 
preferably 1-70 %, especially 1 - 50 %. Special preference is gh/en to an amount of from 5 
to 50 % and especially an amount of from 1 0 to 50 %. 

Conresponding washing, cleaning, disinfecting or bleaching processes are usually camed out 
by using an aqueous liquor comprising a peroxide and from 0.1 to 200 mg of one or more 
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oompounds of formula (1) per fitre of liquor. The liquor preferably contains from 1 to 30 mg 
of the compound of fomnula (1) per litre of liquor. 

The agent according to the invention can be, for example, a peroxide-containing complete 
washing agent or a separate bleaching additive. A bleaching additive Is used for removing 
coloured stains on textiles in a separate liquor before the dothes are washed with a bleach- 
frse washing agent A bleaching additive can also be used In a liquor together with a 
bleach-free washing agent 

Granules can be prepared, for ^cample, by first preparing an initial powder by spray-drying 
an aqueous suspension containing all the components listed above except for components 

D) and E), and then adding the dry components D) and E) and mbdng everything together. 
It is also possible to add component E) to an aqueous suspension containing components 
A), B) and C), then to carry out spray-drying and then to mix component D) with the dry 
mass. 

it is also possible to start with an aqueous suspension that contains components A) and C), 
but none or only some of component B). The suspension is spray-dried, then component 

E) is mixed with component B) and added, and then component D) is mixed In in the dry 
state. 

it is also possible to mix ail the components together in the dry state. 

The anionic surfactant A) can be, for example, a sulfate, sulfonate or carboxylate surfactant 
or a mixture thereof. Preferred sulfates are those having from 12 to 22 carbon atoms in the 
alkyi radical, optionally In combination with ailcyl ethoxysuifates in which the alkyl radical 
has from 10 to 20 carbon atoms. 

Prefen-ed sulfonates are e.g. alkylbenzenesulfonates having from 9 to 15 carbon atoms in 
the ailcyl radical. The cation In the case of anionic surfactante is preferably an allcali metal 
cation, especially sodium. 

The anionic surfactant component may be, e.g., an alkylbenzenesulfonate, an 
alkylsulfate, an alk^ethersulfate, an olefinsuifonate, an alkanesulfonate, a fat^ 
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acid salt, an alkyl or aikenyl ether caj1x)xylate or an a-sutfofatty add salt or an 
ester thereof. Pretended are alkylbenzenesulfonates having 10 to 20 cart>on atoms 
in the ali(yl group, alicylsulfates having 8 to 18 carbon atoms, alkyiethersulfates 
having 8 to 18 carbon atoms, and fatfy add salts being derived from palm oil or 
tallow and having 8 to 18 carbon atoms. The average molar number of ethylene 
o)dde added in the alkylethersulfate is preferably 1 to 20, preferably 1 to 10. The 
salts are preferably derived from an alkaline metal like sodium and potassium, 
e^edaily sodium. Highly prefenred carbo3^ates are alkali metal sarooslnates of 
fonnula 

R-C0(Ri)CH2C00Mi In which R is alkyi or aikenyl having 9-17 carbon atoms In 
the alkyl or alkmyl radtoal, Ri Is C1-C4 alM ^ Mi Is an alkali metal, espedally 
sodium. 

The nonlonic surfactant component may be, e.g., primary and secondary alcohol 
ethoxylates, espedally the CVCzo aliphatic akx)hols ethoscyiated with an average of 
from 1 to 20 mdes of ethylene oxide per mole of akx>hd, and more especially the 
CitrCis primary and secondary aliphatte akx)hds ethoxylated with an average of 
from 1 to 10 moles of ethylene oxide per mole of alcohol. Non-ethoxylated 
nonionic surfactants indude alkylpolyglycosMes, gtycerd monoethers, and 
polyhydroxyamkies (glucamide). 

The total amount of anionic surfactant and nonionic surfactant is preferably 5-50% 

by weight, preferably 5-40% by weight and more preferably 5-30% by weight As 

to these surfactants it is prefenred that the lower limit is 10% by weight 

Prefen^d carit)oxylates are alkali metal sarooslnates of fonmula Ri9-CO-N(R2o)-CH2COOM'^ 

wherein R19 is alkyl or aikenyl having from 8 to 18 carbon atoms in the alkyl or aikenyl 

radical, R20 is Ci-C4alkyl and M'^ is an alkali metal. 

The non-ionic surfactant B) can be, for example, a condensation product of from 3 to 8 mol 
of ethylene oxide v\dth 1 mol of a primary alcohol having from 9 to 15 carbon atoms. 

As builder substance C) there come Into consideration, for example, alkali metal phos- 
phates, especially tripolyphosphates, carix>nates or hydrogen carix>nates, especially their 
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sodium salts, silicates, aluminosilicates, polycarboxylates, polycarboxyllc acids, organic 
pliosphonates, aminoalkylenepolyCalkylenepliosphonates) or mixtures of those compounds. 

Especially suitable silicates are sodium salts of crystalline layered silicates of the formula 
NaHSit02iti.pH20 or NaaSitOatfi.pHaO wherein t is a number from 1.9 to 4 and p is a 
number from 0 to 20. 

Among the aluminosilicates. preference is given to those oommerdally available under the 
names zeolithe A, B, X and HS, and also to mixtures comprising two or more of those 
components. Zeolithe A is preferred. 

Among the polycarixxxylates, preference is given to pdyhydroxycarbcs^tes, especially 
citrates, and aciylates and also copolymers thereof with maleic anhydride. Prefen^ed poly- 
cart»03^ic adds are nitrilotriaceflc add, ethylenediaminetetraacetic add and ethylene- 
diamine disucdnate either in racemic form or in the enantiomericaily pure (8,8) fbmn. 

Phosphonates or aminoalky!enepdy(all^enephosphonates) that are especially suitable are 
allcali metal salts of 1-hydro}^ethane-1,1-diphosphonicacid, n]trilotris(methylenephos- 
phonic acid), ethylenediaminetetramethylenephosphonic add, hexamethylenecfiamin 
N,N,N',N' tetralds methanphosphonic add and diethylenetriaminepenta- 
methylenephosphonic acid, as well as the salts therefrom. 

Suitable peroxide components include, for example, the organic and inorganic 
peroxides (liice sodium peroxides) i<nown in the literature and available 
oommerdally that bleach textile materials at conventional washing temperatures, 
for example at from 5 to gs^C. 

In particular, the organic peroxides are, for example, monoperoxides or 
polyperoxides having alkyi chains of at least 3, preferably 6 to 20, carbon atoms; 
in particular diperoxydicarboxylates having 6 to 12 C atoms, such as 
diperoxyperacetates, diperoxypersebacates, diperoxyphthaiates and/or 
diperoxydodecanedioates, especially their corresponding free acids, are of 
interest 

Espedally preferred are mono- oder polyperoxide, especially organic peracids or 
their salts such as phthallmidoperoxycapronic add, peroxybenzic add. 
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diperoxydodecandlacid, diperoxynonandiacid, diperoxydecandiadd, 
diperoxyphthalic add or ttiefr salts. 

The amount of peroxide is preferably 0.5-30% by weight, preferably 1-20% by 
weight and more preferably 1-15% by weight In case a peroxide is used, the 
lower limit is preferably 2% by weight, espedally 5% by weight 

Preferably, however, inorganic peroxides are used, for example persulfates, perborates, 
percart}onates and/br persilicates. It will be understood that mixtures of inorganic and/or 
organic peroxides can also be used. The peroxides may be in a variety of crystalline fbmns 
and have different water contents, and they may also be used together with other inorgante 
or organic compounds in order to improve their storage stability. 

The pero^ddes are added to the agent preferably by mixing the components, for example 
using a screw metering system and/or a fluidised bed mixer. 

The agents may comprise, in addition to the combination according to the invention, one or 
more optical brighteners, for example from the class bis-triazinytamino-stilbenedisuKonic 
add, bis-triazolyl-stilbenedisulfonlc add, bis^tyryt-biphenyl or bis-benzofuranylbiphenyl, 
a bis-benzoxaiyi derivative, bis-benzimidazoiyi derivative or coumarin derivative or a 
pyrazoline derivative. 

The detergents used will usually contain one or more auxiliaries such as soil suspending 
agents, for example sodium cart>oxymethylceilutose; salts for adjusting the pH, for example 
ailcali or alkaline earth metal silicates; foam regulators, for example soap; salts for adjusting 
the spray drying and granulating properties, for example sodium sulphate; perfumes; and 
also, if appropriate, antistatic and softening agents; such as smectite days; photobleaching 
agents; pigments; and/or shading agents. These constituents should, of course, be stable 
to any bleaching system employed. Such au)dliaries can be present in an amount of, for 
example, 0.1 to 20% by weight, preferably 0.5 to 10 % by weight, especially 0.5 to 5 % by 
weight, based on the total weight of tiie detergent 

Furthenmore, the detergent can optionally contain enzymes. Enzymes can be added to 
detergents for stain removal. The enzymes usually improve the performance on stains tfiat 
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are^ither protein- or starch-based, such as those caused by blood, milk, grass or fruit 
juices. Preferred enzymes are cellulases, proteases, amylases and lipases. Preferred 
en^es are cellulases and proteases, espedally proteases. Ceilulases are enzymes 
which act on cellulose and its derivatives and hydrolyze them into glucose, cellobiose, 
ceiiooligosaccharide. Cellulases remove dirt and have the efTect of mitigating the 
roughness to the touch. Examples of erases to be used include, but are by no means 
limited to, the following: 

proteases as gh/en in US-B-6,242,405, column 14, lines 21 to 32; 
lipases as given in US-B-6,242,405, column 14, lines 33 to 46; 
amylases as given In US-B-6,242,405. column 14, lines 47 to 56; and 
cellulases as given in US-B-6,242,405, column 14, fines 57 to 64. 

The enzymes can optionally be present In the detergent When used, the enzymes are 
usually present In an amount of 0.01-5% by weight, preferably 0.05-5% and more 
preferably 0.1-4% by weight, based on the total weight of the deteigent 

in addition to the bleach catalyst according to fonnula (1) it is also possible to use furttier 
transition metal salts or complexes known as bleach-activating active ingredients and/or 
conventional bleach activators, ttiat Is to say compounds that, under perhydrolysis 
conditions, yield unsubstituted or substituted perbenzo- and/or perom-carboxylic acids 
having from 1 to 10 carbon atoms, especially from 2 to 4 carbon atoms. Suitable bleach 
activators include ttie customary bleach activators, mentioned at tiie beginning, tiiat carry O- 
and/or N-acyt groups having tiie indicated number of carbon atoms and/or unsubstituted or 
substituted benzoyl groups. Preference is given to polyacylated aikyienediamines, especially 
tetraacetyietiiylenediamine (TAED), acylated glycolurils, especially tetraacetylglycoluril 
(TAQU), N,N-diacetyl-N,rsklimettiylurea (DDU), acylated triazine derivatives, espedally 
1,5-diacetyl-2,4-dioxohexahydro-1,3,5-triazine (DADHT), compounds of fonnula (6): 



wherein R21 is a sulfonate group, a carboxylic acid group or a carbo^late group, and 
wherein R22 Is linear or branched (CrCt5)alkyl, espedally activators known under the names 
SNOBS, SLOBS and DOBA, acylated polyhydric akx>hols, especially triacetin. etiiylene 




(6) 



wo 2004/007657 



PCT/EP2003/007121 



31 

glycol diacetate and 2,5-dlacetoxy-2.5-dihydrofuran, and also acetylated sorbitol and 
mannKoi and acylated sugar derivativas, especially pentaacetylglucose (PAG), sucrose 
potyacetate (SUPA). pentaacetylfnjctose, tetraacetylxylose and octaacetyflactose as well as 
acetylated, optionally N-alkyiated glucamine and giuconolactone. It is also possible to use 
the combinations of conventional bleadi activators ioiown from Genman Patent Application 
DE-A-44 43 177. Nitrile compounds that fonm perimine adds witli peroxides also come into 
consideration as bleach activators. 

Further prefenred additives to the agents according to the invention are dye fixing agerrts 
and/or polymers which, during the washing of t^les, prevent stoining caused by dyes in 
tiie washing liquor ttiat have been released from ttie textiles under ttie washing conditions. 
Such polymers are preferably polyvinylpyrrolidones, polyvinylimldazole or poiyvinylpyridine- 
N-oxides whch may have been modified by the incorporation of anionic or cationic 
substituents, especially tiiose having a molecular weight in tiie range of from 5000 to 
60 000, more espedaily from 10 000 to 50 000. Such polymers are usually used In an 
amount of from 0.01 to 5 %, preferably 0.05 to 5 % by weight, especially 0.1 to 2 % by 
weight, based on Uie total weight of the detergent Prefen^ polymers are tiiose given in 
WO-A-02/02865 (see especially page 1, last paragraph and page 2, first paragraph). 

The detergent compositions can take a variety of physical fonns including powder, granular, 
tablet and liquid fornis. Examples thereof are conventional powder heavy-duty detergents, 
compact and supercompact heavy-duty detergents and tablets, like heavy-duty detergent 
tablets. One important physical form is the so-called concentrated granular fonri adapted to 
be added to a washing machine. 

Of importance are also tiie sonxdled compact (or supercompact) detergents. In tiie field of 
detergent manufacture, a trend has developed recentiy towards the production of compact 
detergents, which contain increased amounts of active substance. In order to minimize 
energy expenditure during the washing process, tiie compact detergents are required to 
operate effldentiy at temperatures as low as 40''C, or even at room temperatures, e.g. at 
aS'^C. Such detergents usually contain only low amounts of fillers or processing aids, lilce 
sodium sulfate or sodium diloride. The amount of such fillers is usually 0-10% by weight, 
preferably 0-5 % by weight, especially 0-1 % by weight, based on tiie total weight of tiie 
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detergent Such detergents usually have a bulk density of 650-1000 g/i* preferably 700-1000 
g/l and especially 750-1000 g/l. 

The detergents can also be present in the fonm of tablets. Relevant characteristics of tablets 
are ease of dispensing and convenience in handling. Tablets are the most compact delivery 
of solid detergents and have a bulk dendty of, for example, 0.9 to 1.3 kg/fitre. To enable test 
disintegration laundry detergent tablets generally contain special dislntogrants: 

- Effen/escents such as carbonate/hydrogencarbonate/cibic acM; 

- swelling agents like cellulose. carbo)^ethyl cellulose, cross-linked poly(N- 
vinylpyrroliidone); 

- qukMy dIssoMng materials such as Na (K) acetate, or Na (K) citrate; 

- rapidly dissohdng water-soluble rigid coating such as dicarix)^ adds. 
The tablets can also contain combinations of any of the above disintegrants. 

The detergent may also be formulated as an aqueous liquid comprising 5-50, preferably 10- 
35% water or as a non-aqueous iiquM detergent, containing not more than 5, preferably 0-1 
wt.% of water. Non-aqueous liiquid detergent compositions can contain otiier solvents as 
earners. Low molecular weight primary or secondary alcohols exemplified by mettianoi, 
etiianol, propanol, and isopropanol are suitable. Monohydric alcohols are preferred for 
solubilizing surfactant, but polyols such as tiiose containing from 2 to about 6 caribon atoms 
and from 2 to about 6 hydroxy groups (e.g., 1,3-propanediol, ettiylene glycol, glycerine, and 
1 ,2-propanediol) can also be used. The compositions may contain from 5% to 90%, typically 
10% to 50% of such carriers. The detergents can also be present as tiie so-called ^jnit liquid 
dose" form. 

The invention relates also to granules tiiat comprise tiie catalysts according to tfie invention 
and are suitable for incorporation Into a powder- or granule-form washing, cleaning or 
bleaching agent Such granules preferably comprise: 

a) from 1 to 99 % by weight, preferably from 1 to 40 % by weight, especially from 1 to 30 % 
by weight, of a metal complex compound of fonnula (1), especially of fonnula (la), 

b) from 1 to 99 % by weight, preferably from 10 to 99 % by weight, especially from 20 to 
80 % by weight, of a binder, 

c) from 0 to 20 % by weight, especially from 1 to 20 % by weight, of an encapsulating 
material, 
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d) from 0 to 20 % by weight of a further additive and 

e) from 0 to 20 % by weight of water. 

As binder (b) there come Into consideration anionic dispersants, non*ionic dispersants, 
polymers and waxes that are water-solubiSp di^ersible or emuisifiable in water. 

The anionic dispersante used are. for example, commercially available water-soluble anionic 
dispersants for dyes, pigments eta. 

The following producte, especially, come into consideration: condensation products of 
aromatic sulfonic adds and fonmaldehyde, condensation products of aromatic sulfonic adds 
witti unsubstituted or chlorinated cfiphenylene or dqshenyl oxides and optionally formalde- 
hyde, (mono7di-)all<ylnaphttialenesulfonates, sodium salts of polymerised ot^ic sulfonic 
adds, sodium salts of polymerised allcylnaphthalenesulfonic acids, sodium salts of polymer- 
ised allcylbenzenesulfonic adds, alkyiarylsulfonates, sodium salts of aiicyi poiyglycoi ettier 
sulfates, polyalkylated polynudear aryisuifonates, mettiylene-linlced condensation products 
of arylsulfonic acids and hydFO)^rylsulfonic adds, sodium salts of diailcylsuifosucdnic add, 
sodium salts of aikyi diglycol ettier sulfates, sodium salts of pdyiiaphtiialenemettiane- 
sulfonates, lignosulfonates or o^ignosulfonates or heterocydic polysulfonic adds. 

Especially suttable anionic dispersants are condensation products of naphthalenesulfonic 
adds witti fonmaldehyde, sodium salts of polymerised organic sulfonic adds, (mono-/dl-)- 
alkylnaphttialenesulfonates, polyalkylated polynudear aryisuifonates, sodium salts of poly- 
merised allcylbenzenesulfonic add, lignosulfonates, oxyllgnosulfonates and condensation 
pnxlucts of naphthalenesulfonic acid witii a polychloromettiyldiphenyl. 

Suitable non-ionic dispersants are espedally compounds having a melting point of, prefer- 
ably, at least SS^'C ttiat are emuisifiable, dispersibie or soluble, for example the following 
compounds: 

1. fatty alcohols having from 8 to 22 carbon atoms, espedally cetyl alcohol; 

2. addition products of, preferably, from 2 to 80 mol of alkylene oxide, especially ettiylene 
oxide, wherein some of tiie etiiylene oxide units may have been replaced by substituted 
epoxides, such as styrene oxide and/or propylene oxide, witti higher unsaturated or 
saturated monoalcohols, fatty adds, fatty amines or fotty amides having from 8 to 22 
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carbon atoms or with benzyl alcohols, phenyl phenols, benzyl phenols or ali^ phenols, 
the alkyi radicals of which have at least 4 carbon atoms; 

3. alkylene oxide, especially propylene o)dde, condensation products (blod< polymers); 

4. ethylene osdde/propylene oxkle adducts with diamines, especially ethylenediamine; 

5. reaction products of a faVy add having from 8 to 22 carbon atoms and a primary or 
secondary amine having at least one hydroxy-iower alM or lower alko)^lower aikyi 
group, or alkylene oxide addition products of such hydroxyalkyl-group-containing reaction 
products; 

6. sorbitan esters, preferably with long-chain ester groups, or ethoxylated sorbHan esters, 
such as polyo3^ethyiene sorbitan mondaurate having from 4 to 10 ethylene oxkle units or 
polyo}^ethylene sorbitan trioleate having from 4 to 20 ethylene oxide units; 

7. addition products of propylene oxide with a tri- to hexa-hydrk: aliphatic alcohol having 
from 3 to 6 carbon atoms, e.g. glycerol or pentaerythritoi; and * 

& fatty alcohol polyglycol mixed ethers, especially addltk)n products of from 3 to 30 mol of 
ethylene oxide and from 3 to 30 md of propylene oxMe with aliphatic monoakx>hol$ 
having from 8 to 22 carbon atoms. 

Especially suitable non-ionic dispersants are surfactants of formula 

R2ffO-(alkylene-0)„-Ra4 (7). 
wherein 

R23 isC0-C22alkylorCs-Ciealkenyl; 

Ra4 is hydrogen; Ci-€4alkyl; a cydoaliphatic radical having at least 6 carbon atoms; or 
benzyl; 

"alkylene" is an alkylene radical having from 2 to 4 cari^on atoms and 
n Is a number from 1 to 60. 

The substituents R23 and R24 in formula (7) are advantageously each the hydrocart^on radical 
of an unsaturated or. preferably, saturated aliphatic monoakx)hol having from 8 to 22 cariijon 
atoms. The hydrocarbon radtoal may be straight-chain or branched. R23 and R24 are prefer- 
ably each independently of the other an alkyI radical having from 9 to 14 carbon atoms. 
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AHphatic saturated mmoaloohols that come into consideration include natural aicohois, e.g. 
lauryl alcohol, myristyi alcohol, cetyl alcohol or etearyl alcohol, and also synthetic alcohols, 
e.g. 2-ethyIhexanol, 1,1,3,3-tBtramethyibutanol, octan*2-ol, isononyl alcohol, trimethyl- 
hexanol, trimelhylnonyi alcohol, decanol, CrCnOxo-alcohol, tridecyl alcohol, Isotrldecyl 
alcohol and linear primary alcohols (Aifols) having from 8 to 22 carl)on atoms. Some 
examples of such Aifols are Alfoi (8-10), Alfol (9-1 1), Alfol (10-14), Alfol (12-13) and Alfol 
(16-18). ("AifoP is a registered trade mark). 

Unsaturated aliphatic monoalcohols are, for example, dodecenyl alcohol, hexadecenyl 
alcohol and oleyi alcohol. 

The alcohol radicals may be present singly or in the fomn of mixtures of two or more 
components, e.g. mixtures of alley! and/or alkenyl groups that are derived from soybean fetty 
acMs, palm kemel fatty adds or tallow oils. 

(Alkyiene-O) diains are preferably divalent radicals of the formulae 



-(CHg-CHg-O)-. ^cH^Hg-O)- ^ -(CH2-CH-O)- • 

Examples of a (^oaliphatic radical are cyctohep^, cyckxx^Fand preferably cydohex^. 
As non-ionk: dispersants there come into conslderatfon preferably surfactants of fomnula 



wherein 

R2S is CB-C22alkyl; 

R28 is hydrogen or Ci-C4alkyl; 

Yi, Y2, Y3 and Y4 are each independently of the others hydrogen, methyl or ethyl; 
n2 is a number from 0 to 8; and 
na is a number from 2 to 40. 



CH- 



'3 



'3 




(8) 



Further important non-Ionic dispersants conrespond to fomiuia 
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wherein 

R27 Is C9-Ct4alkyl; 
R28 is Ci-C4alkyi; 

Ys, Ye, Y7 and Ya are each independently of the others hydrogen, methyl or ethyl, one of the 
radicals Y5, Ye and one of the radicals Y7, Ye always being hydrogen; and 
n4 and ns are each independently of the other an integer from 4 to 8. 

The non-ionic dispersants of fonrtuiae (7) to (9) can be used in the form of mixtures. For 
example, as surfactant mixtures there come into consideration non-end-group-tenninated 
fatty alcohol ethoxyiates of f omiula (7), e.g. compounds of fomnula (7) wherein 
R23 is C8-C22allcyi, 
R24 is hydrogen and 

the aH^lene-O chain is the radical -(CH2-CH2-O)- 

and also end-group-tenmlnated fatty alcohol ethoxyiates of fomnula (9). 

Examples of non-ionic dispersants of formulae (7), (8) and (9) include reaction prodircts of a 
Cio-Ciefatty alcohol, e.g. a Cigoxo-alcohol, with from 3 to 10 mol of ethylene oxide, propylene ' 
oxide and^or butylene oxkJe or the reacHon product of one mol of a Ciefatfy alcohol vMt 
6 moi of ethylene oxide and 1 mol of butylene oxide, it being possible for the addition 
products each to be end-group-temninated vnXh Ci^4alkyl. preferably methyl or bu^« 

Such dispersants can be used singly or in the fonn of mbdures of two or more dispersants. 

Instead of, or in addition to, the anionic or non-ionic dispersant, the granules according to the 
Invention may comprise a water-soluble organic polymer as binder. Such polymers may be 
used singly or in the fonn of mixtures of two or more polymers. 

Water-soluble polymers that come into consideration are, for example, polyethylene glycols, 
copolymers of ethylene oxide with propylene o)dde, gelatin, polyacrylates, polymethacrylates, 
polyvlnylpyn-olidones, vinyipyrroiidones, vinyl acetates, polyvinylimidazoles, poiyvinylpyridne- 
N-oxides. copolymers of vinylpyrrolidone with long-chain a-olefine. copolymers of 
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vinylpyrrolldone with vinylimidazole, poly(vlnylpyrrolidone/dimethylaminoethyl methacrylates), 
copolymers of vinylpyrrolldone/dlmethylamlnopropyl methacrylamldes, copolymera of 
vinylpyrrolidone/dimethyiaminopropyl acrylamides, quatemised copolymers of 
vinylpyrrolidones and cDmethylaminoethyl methacrylates, terpolymers of vinylcaprolactam/ 
vinylpyrrolidone/dimethylaminoethyj methacrylates, copolymers of vinylpyrrolldone and 
methaorylamidopropyl-trimethylammonlum chloride, terpolymers of caprolactamAdnyl- 
pyrrolldone/dimethylamlnoeth^ methacrylates, copolymers of s^ne and acrylic acid, 
polycarboxylic adds, polyacrylamides, cartxn^ethylceliulose, hydro)^ethylcellulose, 
polyvinyl alcohols, polyvinyl acetate, hydrolysed polyvinyl acetate, copolymers of ethyl 
acrylate vidth methacrylate and methacrylic acid, copolymers of maleic acid with unsaturated 
hydrocarbons, and also mixed polymerisation products of the mentioned polymers. 

Of those organic polymem, spedai preference is given to polyethylene glycols, carboxy- 
methylceliulose, polyacrylamides, polyvinyl alcohols, polyvinylpynolldones, gelatin, 
hydrolysed polyvinyl acetates, copolymers of vinylpyndidone and vinyl acetate, and also 
pdyacrylates, copolymers of ethyl aciyiate with methacrylate and methacrylic add, and 
pdymethacrylatos. 

Suitable water-emulsiftable or water-dispersible binders also indude paraffin waxes. 

Encapsulating materials (c) indude especially water-soluble and water-dlspersible polymers 
and waxes. Of those materials, preference is given to polyethylene glycols, polyamides, 
polyacrylamides, poly>^nyl alcohols, polyvinylpyn^olldones, gelatin, hydrolysed poly>^nyl 
acetates, copolymers of ^rfnylpyrrblidone and vinyl acetate, and also polyacrylates, paraffins, 
fatty adds, copolymers of etiiyl acrylate wltii methacrylate and methacrylic add, and poly* 
methacrylates. 

FurOier additives (d) that come into consideration are, for example, wetting agents, dust 
removers, water^insolubie or water-soluble dyes or pigmente, and also dissolution accel- 
erators, optical brighteners and sequestering agents. 

The preparation of tiie granules according to the invention is canied out, for example, 
sterting fromi 

a) a solution or suspension with a subsequent drying/shaping step or 
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b) a suspension of the active ingredient in a melt with subsequent shaping and solidification. 

a) Hrst of all the anionic or non-ionic dispersant and/or the polymer and, if appropriate, the 
further additives are dissoh^ed in water and stinred, if desired with heating, until a homo- 
geneous solution has been obtained. The catalyst according to the Invention is then 
dissolved or suspended in the resulting aqueous solution. The solids content of the solution 
should preferably be at least 30 % by weight, especially 40 to 50 % by weight, based on ttie 
total weight of the solution. The visco^ of the solution is preferably less ttian 200 mPas. 

The aqueous solution so prepared, comprl^ng the catalyst according to ttie invention, is 
ttien subjected to a drying step in which all water, witii tfie exception of a residual amount, is 
removed, solid particles (granules) being fomned at ttie same time. Known mettuxls are 
suitable for producing ttie granules from ttie aqueous solution. In principle, botii continuous 
mettiods and disoontinuous metiiods are suitable. Continuous mettiods are prefenred, espe- 
cially sprayHdiying and fluidised bed granulation processes. 

Especially suitable are spray-drying processes in which ttie active Ingredient solution is 
sprayed into a chamber witti circulating hot air. The atomisation of tiie solution Is effected 
e.g. using unitary or binary nozzles or is brought about by ttie spinning effect of a rapidly 
rotating disc. In order to increase the particle size, the spray-drying process may be com- 
bined witti an additional agglomeration of tiie liquid particles with solid nuclei In a fluidised 
bed that forms an integral part of the chamber (so-called fluid spray). The fine peirtici^ 
(<100 pm) obtained by a conventional spray-drying process may, if necessary after being 
separated from ttie exhaust gas flow, be fed as nuclei, wittiout f urttier treatment, direcfly into 
the atomizing cone of the atomiser of the spray-dryer for the purpose of agglomeration with 
the liquid droplets of the active ingredient 

During the granulation step, tiie water can rapidly be removed from the solutions comprising 
ttie catalyst according to ttie invention, binder and furttier additives. It is expressly intended 
that agglomeration of the droplets forming in the atomising cone, or the agglomeration of 
droplete with solid particles, will take place. 

If necessary, the granules fonmed in the spray-dryer are removed in a continuous process, 
for example by a sieving operation. The fines and ttie oversize particles are elttier recycled 
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directiy to the process (without being redlssolved) or are dissolved in the liquid active 
ingredient fonnulation and subsequently granulated again. 

A further preparation method according to a) is a proems in whteh the polymer is mixed with 
water and then the catalyst is dissolved/suspended in the polymer solution, thus fomiing an 
aqueous phase, the catalyst according to the invention being homogeneously distn'buted in 
that phase. At the same time or eubsequently, the aqueous phase is dispersed in a water- 
immisdble liquid in the presence of a cSspersion stabiliser in order that a stable dispersion is 
formed. The water is then removed from the dispersion by distHlation. fomning substantially 
dry parHcies. In those particles, the catalyst is homogeneously distributed in the polymer 
matrix. 

The granules according to the invention are wear-resistant, low in dust, pourable and readily 
meterable. They can be added directiy to a formulation, such as a washing agent 
formulation, in the desired concentration of the catalyst according to the invention. 

Where the coloured appearance of the granules in the washing agent is to be suppressed, 
this can be achieved, for example, by embedding the granules in a droplet of a whitish 
meltable substance ("water-soluble wax") or by adding a white pigment (e.g. TiOa) to the 
granule fomnulation or. preferably, by encapsulating the granules in a melt consisting, for 
example, of a water-soluble wax, as described in EP-A-0 323 407. a white solid being added 
to the melt in order to reinforce the masking effect of the capsule. 

b) The catalyst according to the invention Is dried in a separate step prior to the melt- 
granulation and. if necessary, dry-ground in a mill so ttiat ail the solids particles are < 50 pm 
in size. The drying is cam'ed out in an apparatus customary for the purpose, for example in 
a paddle dryer, vacuum cabinet or freeze<lryer. 

The finely particulate catalyst is suspended in the molten canier material and homogenised. 
The desired granules are produced from the suspension in a shaping step witii simultaneous 
solidification of tiie melL The choice of a suitable melt-granulation process is made in 
accordance with ttie desired size of granules. In principle, any process which can be used to 
produce granules in a particle size of from 0.1 to 4 mm is suitable. Such processes are 
drqplet processes (witti solidification on a cooling belt or during free fall in cold air), melt- 
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prilling (cooling medium gas/liquid), and flalce fomnation with a subsequent comminution 
step, ttie granulation apparatus being operated continuously or discontinuously. 

Where the coloured appearance of the granules prepared from a melt is to be suppressed in 
the washing agent, In addWon to the catalyst ft is also possible to suspend in the melt white 
or coloured pigments which, after solidification, impart flie desired coloured appearance to 
the granules (e.g. titanium dioxide). 

if desired, the granules can be covered or encapsulated in an encapsulating material. 
MeUiods suitebie for such an encapsulation indude the customary mettiods and also the 
encapsulation of the granules by a meit,con^ng e.g. of a water-soluble wax, as desoibed, 
for example, in EP-A-0 323 407, coacervation, complex ooacervation and surface polymeri- 
sation. 

Encapsulating materials (c) Include e.g. water-soluble, water-dispersible or water- 
emuisiflabie polymers and waxes. 

Furttier additives (d) indude e.g. wetting agents, dust-removers, water-insoluble or water- 
soluble dyes or pigments, and also dissolution accelerators, optical brighteners and 
sequestering agents. 

Surprisingly, tiie metal complex compounds of fomnula (1) also exhibit a maricediy improved 
bleach-catalysing action on coloured stains which occur on wall or floor tiles. 

The use of metal complex compounds of fomiula (1) as catalysts for reactions witti peroxy 
compounds in deaning solutions for hard surfaces, especially for wall or floor tiles, is 
tiierefore of special interest 

The metal complex compounds of formula (1) also have, togetiier with peroxy compounds, 
excellent antibacterial action. The use of the metal complex compounds of formula (1) for 
killing bacteria or for protecting against bacterial attack is tiierefore likewise of interest. 

The metal complex compounds of formula (1) are also outstandingly suitable for selective 
oxidation in ttie context of organic synttiesis, especially the oxidation of organic molecules, 
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e.g. of olefins to foim epoxides. Such selective transformation reactions are required espe- 
dally in process diemisby. The invention accordingly relates also to the use of the metal 
complex compounds of Ibnnula (1) in selective oxidation reactions in the context of organic 



The following Examples serve to illustrate the invention but do not limit the invention thereto. 
Parts and percentages relate to weight, unless otherwise indicated. Temperatures are In 
degrees Celsius, unless otherodse indcated. 

ExamoiQl: Ethyi 4-chioropyrid!ne-2-cart)0]^ate 



a) Step 1: 

10.0 ml (0.130 moO of N,N-dimethyifonnamide are added diopwise at 40'»C to 295 ml 
(4.08 mol) of thlonyl chloride while stinfng. 100 g (0.812 mol) of pioolinic add are 
sul)8equently added over the course of half an hour. TTie mixture is wanned carefully to 
70»C and stirred at this temperature for 24 hours, the gases fbnned being discharged via a 
viash bottle charged with sodium hydroxide solution. The mixture is evaporated, 
coevaporated another three times with 100 ml each time of toluene, diluted to 440 mi with 
the solvent and the solution is introduced into a mixture of 1 20 ml of absolute ethanol and 
120 ml of toluene. The mixture concentrated to about half its volume, cooled to 4»C, filtered 
with suction and the solid is washed wHh toluene. Ethyi 4-chloropyridln&-2-carbaxyIate 
hydrochloride is obt^ned as a beige, hygroscopic powder. 

b) Step 2: 

The hydrochloride obtained in step 1 is talcen up in 300 ml of ethyi acetate and 200 ml of 
deionized water and rendered neutral with 4N sodium hydroxids solution. After phase 
separation, the aqueous phase is extracted twice more with 200 mi each time of ethyl 
acetate. The organic phases are combined, dried over sodium sulfate, filtered and 
concentrated. This gives ethyl 4<*iloropyridine-2-caiboxylate as a brown oil which can be 
purified by disUliation If required. 'H-NMR (360 MHz. CDCI3): 8.56 (d. 1H. J=5.0 Hz); 8.03 (d. 
1H. J=1.8 Hz); 7.39 (dd. 1H. J=5.4.1.8 Hz); 4.39 (q. 2H, J=7.0 Hz); 1.35 (t, 3 H. J«7.0 Hz). ' 



synthesis. 




Example 2: 1-Pyridin-2-yibutane-1,3-dione 
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A solution of 8.71 g (150 mmol) of dry ac^e in 100 ml of absolute tetrahydrofuran is 
added under argon to a solution of 20.42 g (300 mmol) of sodium ethoxide In 300 ml of 
at)80lute tetrahydrofuran. A solution of 22.68 g (150 mntoi) of ethyl pyridlne-2-carba)^te in 
100 ml of absolute tetrahydrofuran is subsequently added dropwise over the course of 
20 minutes. The mixture Is sUnred for 15 hours at room temperature and for 4 hours at the 
boiling point The mixture is evaporated on a rotary evaporator, admixed with 150 ml of water 
and rendered neutral with giadai acetic add. It is extracted twice with diethyl ether, the 
organic extracte are combined and dried (sodum sultate), evaporated on a rotary 
evaporator, and 1-pyridin-2-^lbutene-1,3-cDone is obtained as an orange oH. ^H-NIUIR 
(360 MHz, COCb) for end lautomen 15.8-15.5 (br s. OH); 8.60-8.55 (dm, 1H); 8.20-7.95 
(dm, 1H): 7.79-7.71 (tm, 1H); 7.35-7.29 (m. IH); 6.74 (s, 1H); 2.15 (s, 3H). Keto tautomen 
CHz group at 4.20 ppm (ratio of enol/lceto form s 87:13). 

Examples : 1-(4-Chloropyri(fin-2-y0^yridin-2-ylp«itan-1,3,5-trlone 
O O Q 



A mixture of 21.3 g (131 mmoQ of 1-[^din-2-ybutane-1,3-d]one and 36.3 g (196 mmol) of 
ethyl 4-chloropyridIne-2-cartx»^late in 100 mi of absolute tetrahydrofuran Is added dropwise 
to 10.43 g (261 mmol, about 60% dispersion) of sodium hydride In 200 ml of absolute 
tetrahydrofuran at the boiling point over the course of two hours. The mixture is ^n«d for 
another two hours at 70<'C, evaporated on a rotary evaporator, and 200 ml of water are 
subsequently added cautiously at 4<'C. The mixture is rendered neutral with 5N l^rochloric 
add, and 1-(4-chloropyridin-2-yl)-5-pyrldin-2-ylpentane-1.3.5-trione Is filtered off as a 
yellowish green solid The dried, sparingly soluble product Is processed further without any 
particular purification ^ps. 
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ExamDla4: 4-Chloro-1'H-I2^;6'^']terpyridifv4'-one 



a 




1 10 ml of 25 per cent strength ammonium hydroxide solution are added to 
1-(4Krf)Ioropyridin-2-yl)^5-pyridln-2-ylpentane-1.3,5-trione obtained as descnlied above in 
100 ml of isopiopanol and the mixture is boiled under reflux for 4.5 hours. At room 
temperature, the pH is brought to 5 with 6N hydrocWoric acid and the mixture is filtered. The 
residue is filtered thrmjgh siHca gel (eiuent chtorofomn/hiethanol/ammonium hydroxide 
solution 4:1:0.1) and evaporated. After recrystallization from acetone, A-dtiloro-VH- 
{2.2';6',2"]terpyridin-4'«one is obtained as a grey solid which Is processed further without any 
particular purification steps. 'H-NMR (360 MHz, DMSO^ie): 8.72-8.63 (m. 2H); 8.62-8.53 (m, 
2H); 7.98 (ddd. 1H, J»7.7.7.7,1.8 Hz); 7.87 (d. 1H, J=2.2 Hz); 7.83 (d. 1H. J=2.2 Hz); 7.59 
(dd, 1H, J=5.4,2.2 Hz); 7.43-7.51 (m, 1H); 2.07 (s, 1H). 

fijaiIlE!SL§: 4-(4-Methylpiperazln-1-yl)-1'H-[2,2':6',2Tteipyridln-4'-one (Hgand LI) 



A mixture of 5.22 g (18.4 mmol) of 4-chloro-1'H-t2,2';6',2Tteipyrldin-4'.one, 18.36 g 
(184 mmol, 20.4 ml) of 1-methyiplperazlne and 125 mg (0.92 mmol, 0.05 equivalent) of 
zinc(ll) chloride in 80 mi of 2-methyl-2-butanol Is boiled under reflux for 30 hours. The 
mixture is evaporated to diyness on a rotary evaporator. 100 ml of water are added and the 
mixture is rendered neutral with concentrated hydrochloric add. Extractbig the mixture four 
times with chiorofomi and combining and drying (sodium sulfate) the organic odtacte gives 
the caide product which is subsequently recfystaOzed from acetonitriie. 4-(4-Methyi- 
piperazln-1-yl)-rH-I?,2';6',2"]terpyridin-4'-one is obtained as a white solid. ^H-NI\4R 
(360 MHz. CDCia): 8.69 (d. 1H. 4.5 Hz); 8.32 (d, 1H, J=5.9 Hz); 7.92-7.74 (m. 2H); 7.37-7.30 
(m. 1H): 7.20 (d. 1H. J=2.3 Hz); 7.01 (s, 1H); 6.98 (s, IH); 6.71-6.63 (m, IH); 3.45-3.35 (tm, 
4H); 2.58-2.48 (tm, 4H): 2.32 (s, 3H). 
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ixaoiElee: 1,1-D[methyl-4-(4'^ 
methosulfate (ligand L2) 



0.33 ml (3.5 mmol, 442 mg) of dimethyl sulfate Is added dropwise to a suspension of 1 .22 g 
(3.5 mmol) of 4-(4^^lethylplpera2l^-1-yl)-rH^2^;6^2^teIpyridln-4'^^ In 60 ml of acetone. 
After 17 hours, the crude product is filtered off and washed (acetone or dichloromethane) 
and is subsequently recrystalllzed from methanol. 1,1-dimethyl-4-(4'-oxo-1\4'-dihydro- 
[2,2';6',2"]terpyridIn-4-yl)pipera2in-1-ium methosulfate is obtained as a white solid. 
C22H27N5O6S*0.09 H20, 475.17; calculated C 55.61 H 5.77 N 14.74 S 6.75 H2O 0.34; found 
C 55.56 H 5.85 N 14.63 S 6.75 H2O 0.33. ^H-NMR (360 MHz. D2O): 8.31 (d, 1H. J=4.1 Hz); 
7.76 (dd, 1H, J=7.7); 7.64 (d, 1H, J=7.7 Hz); 7.58 (d, 1H, J=5.4 Hz); 7.22 (dd, 1H, J=7.2. 
5,0 Hz), 6.71 (s. 1H; 6.48 (dm, 1H); 6.46-6.39 (dm, 1H); 6.34 (dm. 1H); 3.67 (s, 3H); 3.48 
(brs,8H); 3.19 (s,6H). 

Example 7 : Manganese(ll) complex wth 1,1-dimethyl-4-(4'-oxo-1*,4'-dihydro- 
[2,2';6',2'lterpyridin-4-yl)piperazin-1 -ium methosulfate 

A solution of 37.6 mg (0.19 mmol) of manganese(ll) chloride tetrahydrate in 4 ml of methanol 
Is added to a suspension of 1,1<Dmethyl-4-(4'-oxo-r,4'-dihydro-[2,2':6',2'']terpyridln- 
4-yl)plpera2dn-1 -ium methosulfate in 4 ml of methanol. The mixture Is subsequently 
evaporated on a rotary evaporator (30''C, 20 mbar final pressure). The manganese complex 
of the fbmnula C22Hz7Cl2Mnr4^5S*0.38 H2O (FW = 606.24) Is obtained as a yellow powden 
calculated C 43.59 H 4.62 N 11 .55 S 5.29 C1 1 1 .70 Mn 9.06 H2Q 1 .13; found C 43.54 H 4.50 
N 1 1 .73 S 5.07 C1 1 1 .69 Mn 9.06 1 .14. (The manganse complex can alternatively be 
obtained without any loss of mass by a reaction in water followed by concentrating the 
solution or by lyophilisation.) 




CHjpsOa- 
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Bamplaai 1.5-Bi8(4-chloropyrfdln-2-yl)pentane-1A5-trione 




4 g (0.1 mol, about 60% dispersion) of sodium hydride in 100 mi of absolute tetrahydrofuran 
are placed in a reaction vessel under a nitrogen atmosphere. At < 56'C, a solution of 18.5 g 
(0.1 mol) of ethyl 4-chloropyr!dlne-2-carboxylate and Z32 g (0.04 mol) of dried acetone In 
75 ml of THF is added dropwise over the course of tvw) hours. The red suspensbn is then 
carefully poured into 900 mi of water. It is rendered neutral wwth 6N HCI, tetrahydrofuran is 
distUed off on a rotary evaporator, and the yeUaw to ba'ge 1.5-bi8(4-chloropyridin- 
2-y|)pentane-1.3.5-trione fbnned is fOtered off. The dried, sparingly soluble product is 
processed further without any partlcuiar purification steps. IR (cm"'): 1619 (m); 1564 (s); 
1546 (s); 1440 (m); 1374 (s); 1156 (m); 822 (w). 

Example 9: 4.4"-Dichloro-1'H-[2.2';6'.2"]tBrpyridin-4'-one 



38.5 g (0.1 14 mol) of 1,5-bls(4-chlorppyridin.2-yl)pentane-1,3.5-trione are suspended In 
1 25 1 of 2-propanoi. A total of 230 ml of 25% (w/W) ammonia solution Is added at 60«C-70°C 
over the course of five and a half houre. The mixtin» is cooled to 4''C and the whitish 
4,4''-<llchloro-rH-[2.2';6'.2Tterpyridln-4'-one fbnned is filtered off. 'H-NMR (360 MHz, 
DMSCXI^: 8.65 (d, 2H, J=5.4 Hz); 8.57 (d. 2H, J=2.2 Hz); 7.82 (s. 2H); 739 (dd. 2H. 
J=5.4.2.2 Hz). 



O 
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B<^P>e^Q= 4,4"-B!8(4-rnelhylpijjora2in-1-yl).rH- [2,2':6'^'ltefpyrldln-4'-one (Ugand L3) 



A mixture of 10.89 g (34.2 mmol) of 4,4"-dlchloro-1'H-[2.2';6'^erpyridin-4'-one. 68.6 g 
(685 mmol, 76.1 mQ of 1-methylpiperazine and 233 mg (1.71 mmol. 0.05 equivalent) of 
jSnc(ll) chloride In 200 ml of 2-methyl-2-biJtanol is boUed under reflux for 24 houis. The 
mixture is evaporated to dryness on a rotary evaporator. The cmde product is recrystallized 
from ethyl acetata/methanoi 33:1 (v/V). It Is taken up In 100 ml of water, adjusted to pH = 8-9 
with 4N sodium hydroxide solution, and light-beige 4.4"-bis(4-methylpiperBzii>-1-yl)-l'H- 
|2,2':6',2"]tefpyridIn-4'-one is filtered off. ^H-NMR (360 MHz, CDd^: 8.32 (d. 2H. J=5.9 Hz); 
7.18 (dm, 2H): 6.93 (s, 2H); 6.66 (dd. 2H: J=5.9,2.3 Hz); 3.41-3.32 (tm, 8H); ^55-2.44 (tm, 
8H);2.29(s,6H). 

Example 10a: 4,4"-bls-(4-butyl-piperazln-1-yl)-1'H- [2.2':6',2Tterpyrldin-4'-on 



A mixture of 1.12 g (3.52 mmol) 4,4"-dichlor-rH-[2,2':6',2Tterpyrldln-4'-on. 10.0 g (70 mmol) 
1-butyl-piperazine and 24 mg (0.18 mmol) Zn(ll)-chioride in 20 ml 2-methyl-2-butanol is 
refluxed for 18 houre. Aftenwards, the solution Is concentrated by a rotary evaporator. The 
raw product is recrystallized from a methanol/Water mixture. The yellowish 4,4"-bis-(4-bufyl- 
piperazin-1-yl)-rH- I2,2';6',2Tterpyrldin-4'-on is obtained. ^H44m (360 MHz, CDCW: 8.31 
(d, 2H. J=5.9 Hz); 7.18 (sm, 2H); 6.94 (s, 2H); 6.65 (dd, 2H, J=5.9,1.8 Hz); 3.39^.31 (tm. 
8H); 2.55-2.47 (tm, 8H); 2.36-2,28 (tm, 4H); 1.5-1.38 (m, 4H); 1.36-1.22 (m, 4H): 0.87 (t, 
J=7.2 Hz. 6H). 



O 
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Example 10b: Double-auatemisation of 4 .4"-bls-(4-butvl-plpefazin-1-^)-1 'H- 
[2.2';6'^teipyr!din-4'-on 




0.124 ml (1.99 mmol) of methyliodlde are added dropwise to a suspension of 568 mg (0.994 
mmoO 4,4"45is-(4-methyl-plperazin-1-yl)-1'H- p^jff^'lterpyridln^'-on In 18 ml acetonltril. 
The solution Is stin^ for 16 h at room temperature. The obtained whitish product 
(C33H49I2N70) is filtered off and washed (with acetonitrile). 

^H-NMR (360 MHz, D2O): 7.48 (d, 2H, J=6.8 Hz); 6.88 (sm, 2H); 6.75 (s. 2H); 6.69-6.61 (dm, 
2H); 3.84 (m. 4H); 3.71 (m, 4H); 3.37 (m. 8H); 3.17 (m, 4H): 2.88 (s, 6H): 1.44 (m. 4H); 1.40 
(m. 4H); 0.58 (t. 6H, 7.2 Hz). 

^n2E!eM0cL4,4"4)is-[4-(2-hydroxy-ethyi)-piperazin^ 



A mixture of 3.18 g (10 mmol) 4,4"-dicWor-1'H-I2,2';6',2"lterpyridln-4'-on, 5.21 g (40 mmol) 
1-(2-hydroxyethyl)-piperazin. and 30 mg Zn(ll)-crdor1de in 300 mi chiorobenzDi is refiuxed for 
18 hours. Aftenwards the souWon is concentrated by a rotary evaporator. The raw product is 
recrystalllzed from 40 ml water respectiveiy 30 mi methanol. The whitish 4,4"-Bi8-[4-(2- 
hydroxy-ethyl)-piperazin-1-yO>1'H- [2,2';6',2"]terpyiidin-4'-on is obtained. 
*H-Ni\4R (360 MHz. DMS0-D6): 8.28 (dm. 2H); &08 (m. 2H): 7.75 (m, 2H): 6.92 (m. 2H); 
3.64 (m, 4H); 3.44 (m. 8H): 2.57 (m, 8H); 2.52 (m, 4H). 




wo 2004/007657 



48 



PCT/EP2003/007121 



Example lOd: Double-qua tamlsaHon erf 4,4"-bi9^4-(2-hydroxy-ethyl)-piperazin-1-yOh1'H- 
I2^;6',2TteipyridlrM'-on 



0.181 ml (3 mmol) of methyliodide are added dropwise to a suspension of 758 mg (ev. 1.5 
mmol) 4,4''-bls-{4-methyl-piperadn-1-yl)-1'H- [2^;6',2TterpyridIn-4'-on In 20 ml acetonltril. 
The solution Is stlned for 16 h at room temperature. The obtained whitish product 
(CWiiilaNTOs) is filtered off and washed (with acetonitrlle). 

^H-NMR (360 MHz, PgO+DCI): 8.37 (d, 2H.J=7.2 Hz); 8.17 (s, 2H): 7.99 (m, 2H); 7.39 (dm. 
2H); 3.90-3.65 (m, H); 3.45-3.20 (m, 12H); 2.57 (m, 14H); 2.52 (m, 4H). 

Example lOe: 4 .4"-Bis-rf2-dimethviaminQ-ethyl)-mettiyl-amlnQ]-1 'H- I2,2';6';2Tterpyridin-4'- 
on 



A mixture of 1.70 g (5.34 mmoO 4.4"-Dlchior-rH-|2.2':6'.2^teipyrldin-4'-on, 13.8 ml (106 
mmol) N,N,N'-Trimettiylendiamin, and 36 mg Zn(ll)-dilorlde in 300 ml chlorobenzol is 
reflwffid for 2.5 days. Afterwards the souRlon is concentrated by a rotary evaporator. The 
raw product Is recrystalllzed from 40 ml water respectively 30 ml methanol. TTie whitish 4,4"- 
bis-[(2-dimethylamlno-ethyl)-methykunlno>1'H- [2,2':6',2"]terpyridin-4'-on is obtained. 
^H-NIMR (360 MHz, QgQ): 7.95 (d, 2H, 6.7 Hz); 6.98 (d. 2H. J»1.8 Hz); 6.90 (s, 2H); 6.71 (dd. 
2H, Js6.7,1.8 Hz); 3.72 (m, 4H); 3.14-3.0 (m, 10H); 2.70 (s, 12H). 
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Example lOf: Double-auatemlsation of 4.4''-bIs-[(2<llmethylamino-ethyl)-meth^ 
[2^;6'^TterpyridIn-4'-on 



A solution of 0.036ml (0.6 mmol) methyllodide in 4 ml acetonitrile are added dropwise to a 
suspension of 135 mg (0.3 mmol) 4»4''-Bis-[(2<ljmethylamlno-ethyi)Hfnethyl-amino]-1'H- 
[2»2';6'^"lterpyridin<4'H>n in 4 ml acetonitnl The solution is stinted for 16 h at room 
temperature. The obtained whitish product (Q27H41I2N7O) is filtered off and washed (with 
acetonitrile). 

'H-NMR (360 MHz. D2O): 8.14 (d, 2H, 6.3 Hz); 7.09 (d. 2H. J=2.2 Hz); 6.97 (s, 2H); 6.74 (dd, 
2H, J=6.3,2.2 Hz); 3.95 (tm, 4H); 3.54 (tm. 4H); 3.20 (s,18H); 3.06 (s, 6H). 

Example 11 : Double quatemization of 4,4''-bis(4-methylpiperazin-1-yl)-1'H- 
[2.2';6'.2Tterpyridin-4'-one with methyl Iodide (ligand L4) 



8.7 ml (19.9 g, 140 mmol) of methyl iodide are added dropwise to a suspension of 3.12 g 
(7 mmol) of 4,4"4)l8(4-methylplperazin-1-yl)-1'H- t2,2';6',2"]terpyridin-4'-one in 150 ml of 
acetonitrile. The mixture is stirred at room temperature for five hours, filtered and the 
resulting, doubly quatemized, whitish 4.4"-bis(4-methylpiperazin-1-yl)-rH- 
[2.2';6',2"]terpyridin-4'-one (C^aHfiNTO) is washed (acetonitrile). ^H-NMR (360 MHz. D2O): 
7.73 (d, 2H. J=5.9 Hz); 6.88 (8, 2H); 6.63-6.54 (dm. 2H); 6.45 (s, 2H): 3.69-3.43 (dm. 16H); 
3.20 (s, 12H). 



O 
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Example 11a : Triple methylation of 4,4''4)is(4-methylplperazln-1-yO-VH-I2.2';ff^^ 
4'-on6 with methyl iodide (ligand L4a) 



156 mg (0.35 mmd) of 4,4"-bis(4-methylpiperazln-1-yl)-rH- I2,2';6'.2Tlerpyridiiv4*-one are 
added at 4°C to a suspension of a total of about 30 mg of sodium hydride (about 0.75 mmol. 
60 per cent strength In mineral oil) in 3 mi of absolute N,IM-dimethylfonmamlde. The mixture 
is sflrred for another 20 minutes at this temperature, wanned to room temperature for 
one hour and cooled again. 66 pi (1 .05 mmol) of methyl iodide are subsequently added 
dropwise, and the mixture is stinred for 20 minutes cold and for 30 minutes at room 
temperature. After the mixture has been cooled again and 2 ml of water have been added, 
white, triply methylated 4,4"-bls(4-methylpiperazin-1-yi)-rH- [2,2';6",2'lterpyridin-4"-one of 
the fomiula C28H39I2N7O is filtered off. ^^C-NMR (40 IVIHz. DIVISO-de): 167.2; 156.8; 155.6; 
154.7; 149,8; 109.4; 106.4; 105.6; 59.9; 55.5; 50.4; 40.0. 

Examoie 12: Anion exchange of L4 (llgand L5) 



0.96 g (1.32 mmol) of 4,4"-bls(4-methylpiperaan-1-yl)-rH- [2,2';6',2"]terpyridin-4'-one which 
has been double quatemized with methyl iodide is dissolved in 10 mi of dilute HCI (pH = 6). 
The solution is eluted through an ion-exchange column (100 g DOWEX 1x8, 200-400 mesh, 
chloride form) and evaporated on a rotary evaporator. C27H37Cl2N70*1.8 HCI*2 H2O, 
calculated C 50.03 H 6.66 N 15.13 CI 20.78. found C 50.47 H 6.67 N 14.90 CI 20.4 (1 content 
< 0.3). ^H-NMR (400 MHz, D2O): 8.17 (dm, 2H. J=7Hz); 7.59 (s. 2H); 7.46 (s, 2H); 7.15 (dm. 
2H, J=7Hz); 4.14 (br s. 8H); 3.71 (br s. 8H); 3.30 (s, 12H). 
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Example 13 : Double quatemlzatlon of 4,4"-bls(4-methylplpera2ln-1-yl)-1'H- 
[2^':6'^terpyridin-4'-one vrith dimethyl sulfate (Rgand L6) 



O 




2.66 ml (27.92 mmoQ of dimethyl sulfate are added dropwise to a suspension of 6.22 g 
(13.96 mmol) of 4,4''-bis(4-methylplperazin-1-^)-1'H- [2,2';6';2"]terpyridn-4'H)ne In 250 ml of 
acetone. After twenty hours, doubly quatemized, whitish 4,4''4>is(4-methylpiperazin-1-yl)- 
VH- [2^';6'^']terpyridin-4'-one is filtered off and washed (acetone). C29H43N7O9S2*0.39 hyo, 
704.66; calculated C 49.42 H 6.26 N 13.91 S 9.10 HsP 1.00; found C 49.30 H 6.19 N 13.85 
S 8.99 H20 1.00. ^H-NMR (360 MHz. D2O): 8.08 (d, J=5.9 Hz. 2H); 7.18 (dm, 2H); 6.79 (dd, 
J=5.9,2.3 Hz); 6.74 (s. 2H); 3.77-3.68 (m. 8H); 3.65 (s, 6 H); 3.59-3.50 (m. 8H). 

Example 14 : Manganese(ll) complex with doubly quatemized 4.4'*-*bis(4-methylpipeFazin- 
1-yi)-rH- [2.2';6'.2nterpyridin-4'-one 

A solution of 1 19 mg (0.6 mmol) of manganese(li) chloride tetrahydrate in 1 1 ml of methanol 
Is added to a suspension of 419 mg (0.6 mmol) of the ligand C28H43N709S2. The mixture is 
subsequently evaporated on a rotary evaporator (SO^'C, 20 mbar final pressure). The 
manganese complex of the formula C29H43Cl2MnN709S2''2.22 H2O (l=W 863.67) is obtained 
as a yellow powden calculated C 40.33 H 5.54 N 1 1 .35 S 7.43 CI 8.21 Mn 6.36 H2O 4.63; 
found C 41.10 H 5.35 N 11.77 S 7.18 CI 8.36 Mn 5.91 H2O 4,64. 

APPLICATION EXAMPi^S 

Application Example 1: (Bleaching action in washing agents) 
7.5 g of white cotton fabric and 2.5 g of tea*^ned cotton fabric are treated In 80 ml of 
washing liquor. The liquor contains a standard washing agent (lEC 60456 A*) in a con* 
centration of 7.5 g/i. The hydrogen peroxide concentration is 8.6 mmol/l. The catalyst 
concentration (1:1 complex of manganese(il) chloride tetrahydrate with the ligand in 
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question, prepared in methanolic or aqueous solution) is 20 pmol/i. The washing process is 
carried out in a steel bealcer in a UNITEST apparatus for 30 minutes at 40^0. For 
evaluating the bleaching results, the increase in the lightness DY (difference in lightness 
acconjing to CIE) of the stains brought about by the treatment is detennined 
spectrophotometrically In comparison with values obtained without the addition of catalyst 

The Mn complm of the fomiula (10) listed in Table 1 below for comparative purposes is the 
compound of the formula 




Table 1 



Mn complex with ligand 


DY increase 


LI (Example 5) 


5.9 


L2 (Example 6) 


8.6 


L3 (Example 10) 


5.6 


L4 (Example 11) 


9.7 


L5 (Example 12) 


10.0 


L6 (Example 13) 


10.1 


Terpyricfine (10) 


1,4 



As can be seen from Table 1 at>ove, the ligands according to the Invention having a 
quaternized nitrogen function have a far better bleaching action thant the conBsponding 
parent compounds. All complexes are distinct superior to tiie terpyridine reference system. 

Application Examole 2 (Catalytic bleaching of cellulose) 

20 g of cellulose [JMP-CT CSF129, Ref. No. P-178635 (ISO 57.4)] are steeped In a litre of 
water for 65 hours and ttien stinred in a mixer for 2 minutes to give a paste-like pulp. 
A bleaching batti containing 50 g of \he pulp so prepared in 180 ml of water, 100 pM of 
Dequest 2041 (sequestering agent), 8.6 mM of hydrogen peroxide and 5 pM of catalyst from 
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Example 14 is maintained at 40X for 30 minutes. At the same time IN sodium hydroxide 
solution Is metered-in In such a manner that a pH of 10.0 is maintained. RItration and air- 
drying are then carried out A sample that has been compressed to fonn a drcuiar sheet of 
10 cm diameter is then tested for the lightness Y obtained (according to CIE, reflectance 
spectroscopy). The results are compiled In the following Table 2. 



Table 2 



Test sample 


Lightness Y 


untreated 


61.9 


catalytically bleached 


62.9 



Application Example 2a (delignification) 

5g (dry weight) of Softwood cellulose having a kappa number of 26.4 and 71 ml of carbonate 
buffer (0.4% sodium hydrogencarbonate und 0.5% sodiumcarbonate) are put In to a plastic 
bag. 13.3 ml of a 30% H2Q2 solution and 13.6 ppm of the catalyst of Example 14 are added. 
The obtained pulp is kneaded Intensively and put Into a water bath (40*^:) for 90 minutes. 
Aftenwards the pulp is filtered and wash with hot water (OO^'C). Aftenwards, the kappa number 
Is detemnlned according to standardized test TAPPI T236 om-99 (TAPPI » Technical 
Association for the Pulp and Paper Industry). The determined kappa number is 19.3. The 
obtained kappa number in a comparison Example with the same conditton but without the 
catalyst is 21 .4. 

The addition of the catalyst leads to a reduction of the kappa numt>er. 

Application Example 3: (Action as catalyst for DTI (dye transfer inhibition)) 

In accordance witti this application, ttie redeposltion of migrating dyes in washing liquors. 

especially, should be prevented. 

7.5 g of white cotton fabric are treated In 80 ml of washing liquor. The liquor contains a 
standard washing agent (lEC 60456 A*) in a concentration of 7.5 g/l, 8.6 mmol/l of hydrogen 
peroxide and a solution of ttie test dye Reactive Blue 238. The catalyst solution is prepared 
beforehand in methanol by mixing an aqueous solution of equimolar amounts of Iron(ill) 
chloride and ligand L6 from Example 13. This is used to set a catalyst concentration of 
50 pmol/l in the liquor. The washing process is carried out in a steel beaker in a UNITEST 
apparatus for 30 minutes at 40^*0. For testing ttie activity of tiie catalysts, tiie DTI activity is 
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determined. The DTI (Dye Jransfer Inhibition) activity a is defined as ttie following 
percentage. 

a = ([Y(E) - Y(A)] / [Y(W) - Y(A)]) ♦ 1 00 
where Y(W), Y(A) and Y(E) are tiie CIE lightness values of the white material, of tiie material 
treated witiiout the addition of catalyst and of the material treated with the addition of 
catalyst, in ttiat order, a = 100% conresponds to a perfect catalyst which totally prevents the 
staining of tiie white material. 

The reflection spectra of ttie sampies were measured using a SPECTRAFLASH 2000 and 
converted into lightness values (D65/10) In accordance with a standard CIE procedure. 
According to tiie test procedure described above, a value a s 71% results. 

Application Example 4: The use of tiie catalysts according to the invention causes hardly any 
additional fading of ttie dyes in dyed cotton laundry. When used as described above in 
Application Example 4, after treatment of coloured fobric five times, virtually no losses of dye 
are recorded compared witii tiie catalyst-free system. The values gh/en In the following 
Table 3 are relative percentage dye losses, detenrnlned on tiie basis of Kubelka-Munk values 
at tiie respective absorption maximum. 

Tables 



Cotton dyeing wHh dye 


Dye loss (?( 
withMnC|rU(50|iM) 


>) in system 

without catalyst 


VBrI 


1 


2 


VBI4 


7 


4 


RBr17 


13 


15 


DBI85 


19 


14 



Application Example 5: (Catalytic action for the epoxidation of olefins) 
35 mg (0.05 mmol) of ligand L6 (Example 13), 10 mg (0.04 mmol) of manganese(li) acetate 
tetrahydrate and 0.32 mmol of sodium ascorbate are added to a solution of 1 .09 ml 
(10 mmol) of ethyl acrylate in 0.5 ml of acetonitrile. The mixture is cooled in an ice bath and 
a 30 % strength hydrogen peroxide solution (2.27 g, 20 mmol) is added dropwise thereto In 
tiie course of 20 minutes. The mixture is then left for 16 hours at room temperature, then 
diluted witii diethyl etiier and tiie phases are separated. The organic extract is dried over 
sodium suifate, filtered and concentrated. The catalytic turnover number for tiie epoxide 
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formed, ethyl oxirane*2-carboxylate, is determined by comparing the intensity of the epoxide 
methine proton at 3.38-3.42 ppm with an olefin signal of the remaining starting material at 
5.95 ppm as reference and Is 39±5. Ethyl oxirane*2-carboxylatet epoxide signals ^H-NMR 
(360 MHz, CDCIa): 2.68-2.89 (m. 2H. CHa); 3.38-3.42 (m, 1 H. CH). Without the addition of 
ligand, epoxide cannot be detected. 

(see in this connection also Berkessel. A. et a/.. Tetrahedron Lett 1 999, 40, 7965-7968). 



wo 2004/007657 



PCT/EP2003/007121 



56 



Whatisdaimedts: 



1 • Use of a metal complex compound of formula (1) 



[UMe^nXJ^q 



(1), 



wherein Me is manganese, titanium, iron, cobalt, nickel or copper, 
X Is a coordinating or bridging radical, 

n and m are each independently of the other an integer having a value of from 1 to 8, 

p Is an integer having a value of from 0 to 32, 

z is the charge of the metal complex, 

Visa counter-Ion, 

qsz/(chargeY),and 

L is a ligand of fbmiula (2) 



wherein 

Ri. R2, R3. R4, Rsi Re. R7, Ra. R9. Rio and Rn are each Independently of the others 
hydrogen; unsubstltuted or substituted Ci-Ciaalkyl or aryl; cyano; halogen; nitro; - 
COOR12 or -SO3R12 wherein R12 is in eadi case hydrogen, a cation or unsubstituted or 
substituted Ci-CiealkyI or aryl; -SRts, -SO2R13 or -OR13 wherein R13 is In each case 
hydrogen or unsubstituted or substituted Ct-Cisalicyl or aryl; -NR14R15; 
-(Ci-C6alkylene)-NRi4Ris; -N^uRisRie: -(Ci-C6alkytene)-N*Ri4Ri5Rie; 4J(Ri3HCr 
C6alkyIene)-NRi4Ri5; -N[(C,-C6allcyIene)-NRi4Ri5l2; -4M(Ri3HCi-C6allcylene)- 
N^RuRisRie, -N[(Ci-C6alkylene)-N^Ri4Ri5Riel2; •N(R,3)-N-Ri4Rt5 or-N(Ri3)- 
IsTRmRisRibi wherein R13 Is as defined above and R14, R15 and Rie are each independ- 
ently of the other(s) hydrogen or unsubstituted or substituted Ci-Ciaalkyl or aryl, or R14 
and R16 together with the nitrogen atom bonding them fonn an unsubstituted or 




(2) 
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3. 



4. 



5. 



6. 



substituted 5-, 6- or 7-membered ring whidi may optionally contain further 

heteroatoms; 

with the proviso that 

(i) at least one of the sut)stltuents RrRn contains a quatemized nitrogen atom 
which ia not directly bonded to one of the three pyridine rings A, B or C and that 

(ii) Y is neither r nor CT in the case that Me is Mn(ll) , RrRs and RrRn are 
hydrogen and Re is 



as catalysts for oxidation reactions. 

Use according to daim 1 . wherein 1^ is manganese which is present in oxidation state 
11. ill, IVorV. 

Use according to cisdm 1 , wherein Me is iron which is present in oxidation state II, ill or 
IV. 

Use according to any one of claims 1 , 2 and 3, wherein X is CH^CN, HzO, F, CT, Br\ 
HOO", Oz', d^, RitCOO", RitO*, IMoO' or LMeOO" wherein R17 is hydrogen, 
-S03Ci*C4allcyl, or unsubstituted or substituted Ci-Cisaiicyi or aryl, and L and Me are as 
defined in daim 1. 

Use according to any one of daims 1 to 4, wherein Y is RitCOO^ CIO4 , BF4 , PFe", 
RtTSOa". R17SO4 , S04^ NQa; F, CP, Bf , I', citrate, tartrate or oxalate wherein 
Ri7 is hydrogen or unsubstituted or substituted Ci-Ciaailcyl or aryl. 

Use according to any one of claims 1 to 5, wherein n is an Integer having a value of 
from 1 to 4, espedally 1 or 2. 

Use according to any one of claims 1 to 6, wherein m is an integer ha\nng a value of 1 
or 2, especially 1. 
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a Use according to any one of claims 1 to 7, wherein p is an integer having a yfaiue of 
from 0 to 4, especially 2. 

g. Use according to any one of claims 1 to 8, wherein z is an integer having a value of 
from 8- to 8+. 

10. Use according to any one of daims 1 to 9, wherein aryl is phenyl or naphthyl unsub- 
stituted or substituted by Ci-C4ailcyl. Ci-C4alkoxy, halogen, c^ano, nitro, carboxyl, sulfo, 
hydroxyl, amino, N-mono- or N,N-di-Ci<C4an^lamino unsubstituted or substituted by 
hydroxy In the alkyi moiety, N-phenylamIno, N-naphthylamIno, phenyl, phenoxy or by 
naphtho)^. 

11. Use according to any one of claims 1 to 10 wherein the 5-, 6- or THfnembered ring 
fomned by Ru and Ris together with the nitrogen atom bonding them is an 
unsubstituted or Ct-C4allcyl-substituted pynrolidine, piperidine, piperazine, morpholine or 
azepane ring, wherein the nitrogen atoms can optionally be quatemlzed. 

12. Use according to any one of daims 1 to 1 1 , wherein Re Is Ci-Ci2all<yi; phenyl 
unsubstituted or substituted by Ci<C4allcyl, Ct-C4ali<oxy, halogen, c^o, nitro, 
caibo)^, sulfo, hydroxyl, amino, N-mono- or N,N-di-Ci-C4ailcylamino unsubstituted or 
substituted by hydro)^ in the ailcyl moiety, N-phenylamino, NHiaphthyiamino, phenyl, 
phenoxy or naphthos^ cyano; halogen; nitro; -COOR12 or -SO3R12 wherein R12 is in 
each case hydrogen, a cation, CrCiaallcyl, or phenyl unsubstituted or substituted as 
indicated above; -SR13. -SO2R13 or -OR13 wherein Rt3 is in each case hydrogen. 
Ci-Ci2allcyl, or phenyl unsubstituted or substituted as indicated above; -NR14R15; 
-(CrC6ali<ylene)-NRi4Ri5; -N^RuRisRie; -{Ci-CeaHcylene^N^RuRisRie; 
-N(Ri3HCi-Ceallcylene)-NRi4Ri6;-N(Ri3)-(Ci-Ceall<yIene 

-N(Ri3)-N-Ri4Ri5 or -N(Ri3)-N*Ri4Ri5RtB» wherein Ris can have one of the above 
meanings and Rt4, R15 and Rie are each independently of the other(s) hydrogen, 
unsubstituted or hydroxyl-substituted Ci-Ci2alM, or phenyl unsubstituted or 
substituted as indicated above, or Ru and R15 together with the nitrogen atom bonding 
them fomr) a pyrrolidine, piperidine, piperazine, morpholine or azepane ring which is 
unsubstituted or substituted by at least one unsubstituted Ci-C4alkyl and/or substituted 
Ci-C4aii<yl, wherein the nitrogen atom can be quatemlzed, and 
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Ri. R3, FU. Rs. Rr. Fi8« B9, Rio and Rn can be as defined in daim 1 or are hydrogen. 
1 3. Use according to claim 12. wherein Re is 



-NHCHaCH2i5(CH3)3 ; -NHCHaCHjNCCHaJa ; -N[CH2CH2NtcH3)3l2 ; -N[CHjCH2N(CHsyj ; 
-N[CH^CHiCHaN(<>gafc and -^CH^CHjPHgficCHBWi. 

and 

Ri. R2.R3.R4.R5. R7. Rs. Rfe Rio and R11 are as defined at)ove or are hydrogen. 
14. Use according to daim 12 or 13, wherein the i^and L is a compound of fonnula 



R'3, R 6 and R » are as defined for Re in d^m 12 or 13. wherein ITe and Re can 
additioradiy ise hydrogen. 

15. Use according to daim 14, whereni 

R'a, R'e and R 9 are each independently of tiie others phenyl unsubstituted or 
sulastituted by Ci-C4all(yi> Ci-C4alkoxy, halogen, phenyl or hydroxyl; cyano; nitro; 
•COOR12 or -SQ3R12, wherdn Ri2 is in each case hydrogen, a cation, Ci-C4alicyl or 
phenyl: -SR13, -SOzRia or -ORis wherein Ris is in each case hydrogen, Ci-C4aii<yl or 
phenyl, -N(CH3)-NH2 or -NH-NH2; amino; N-mono- or N,N-dK3i-C4ail<ylamino 
unsubstituted or substituted by hydro)^ in the all^ mdety, wherein the nitrogen atoms, 
espedaiiy the nitrogen atoms which are not bonded to one of the three pyridine rings 
A, B or C, may be quatemlzed; N-mono- or N,N-di-Ci-C4aii^hnRi4RisRi6. 
unsubstituted or subsHtuted by hydroxy in the ali^ moiety, wherdn R14. Ris and Rw 





(3) 



wherein 



wo 2004/007657 



PCT/EP2003/007121 



60 

are each independentiy of the others hydrogen, unsubstituted or hydroxyl-substituted 
CrCizaikyt, or phenyl unsubstituted or substituted as indicated above, or R14 and Ris 
together with the nitrogen atom bonding them forni a pyrrolidine, piperidlne, 
morpholine or azepane ring unsubstituted or substituted by at least one Ci-C4allcyl or 
by at least one unsubstituted Ci-C4alkyl and/or substituted Ci-C4aiicyl wherein the 
nitrogen atom can be quatemlzed; N-mono- or N,N-di-Ci-C4alkyl*NRi4Ri5 
unsubstituted or substituted by hydroxy in the alkyi moiety, wherein R14 and Ris can 
have the meanings indicated above; or a radical 

wherein Ris and Rie have the meanings indicated above, preferably Ci-C4aikyl, and the 
ring may be substituted, where R'3 and R 9 can likewise be hydrogen. 

16. Use according to dalm 14 or 15, wherein Re is hydroxy. 

17. Use according to any of claims 1-13, wherein at least one of the substituents RrRn, 
preferably one of the substituents R3, Re and^or R9. is one of the following radicals 
-(C1-(^llcylene)-^f R14R16R16; --NCRiaHCrCeal^^ 

-N[(Ci-Cealkylene)-NT^i4RiBRiel2; -N(Ria)-lsn=»i4Ri5Ri6, wherein Rw Is in each case 
hydrogen, Ci-C4alkyl or phenyl and Ru, Ris and Rie are each independently of the 
others hydrogen or substituted or unsubstituted Ci-Ciealkyl or aryl, or R14 and Ris 
together with the nitrogen atom bonding them fomi a substituted or unsubstituted 5-, 6- 
or 7-membered ring v\*ilch may contain further heteroatoms; or -NR14R15; 
^Ci-Cealkylene)-NRuRi5;-N(Ri3HCi-C6alkylene)-NRi4Ris; 
-NKCi-CealkylenehNRwRisk; -N(Ri3)-N-Ri4Rt5. wherein R13 and Rie are as defined 
above and R14 and R15 together with the nitrogen atom bonding them form a 5-, 6- or 
7-membered ring which is unsubstituted or substituted by at least one unsubstituted 
Ci-C4alkyl and/or substituted Ci-C4alkyl and may contain further heteroatoms, wherein 
at least one nitrogen atom whk:h is not bonded to one of the pyridine rings A, B or C is 
quatemteed. 

18. Use according to any of claims 1 4-1 6, wherein at least one of the substituents R 3> Re 
and R 9, preferably R'3 and/or R'9 is one of the following radicals 
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-(Ci-C6alkyleno)-N®Ri4Ri6Rie; -N(Ri3)-(Ci-C6alkylene)-N*Rt4Ri6Ri6; 
-N[(Ci-Cealkyl©n©)-N*Ri4Ri5Ri6l2; -N(Ri3)-N^i4RibRi6. wherein Ria Is in each case 
hydrogen, Ci-C4alkyl or phenyl and Rm, Ris and Rib are each independently of the 
others hydrogen or substituted or unsubstituted CrCiBalkyI or aryl, or Rt4 and R15 
together with the nitrogen atom bonding tiiem fonn a substituted or unsut>stituted 5-, 6- 
or 7-membered ring which may contain furtiier heteroatoms; or -NR14R1S; 
-(Ct-C6alkylene)-NRi4Ri5; -N{Ri3HCi-Cealkylene)-NRi4Ris; 
-N[(Ci-C6alkylene)-NRi4Ri5l2; "N(Ri3)-N-Ri4Ri5i wherein R13 and R^ are as defined 
above and Ru and R15 togettier witii the nitrogen atom bonding them fonn a 5-, &• or 
THfnembered ring which is unsubstituted or substituted by at least one unsut)stituted 
Ci-C4alkyl and/or substituted Ci-C4alkyl and may contain furtiier heteroatoms, wherein 
at least one nitrogen atom which is not bonded to one of ttie pyridine rings A, B or C is 
quatemized. 

19. Use according to any of claims 1-13, wherein at least one of the substituents Ri-Rn, 
preferably one of the substituents R3, Rs and/or R9, is one of ttie following radicals 
-(Ci-C4alkylene)-N^i4Ri5Ri6;--N(Ri3HCi-C8alkylene)-^^ 
-N[(Ci-C6ailcylene)-lsrRi4Ri5Ri6l2; -tl(Ri3)-N*Ri4Ri5Ri6» wherein R13 is as defined 
above and Ru, R15 and Rie are each Independentiy of the others hydrogen or 
substituted or unsubstituted Ci-Cisalkyi or aryl. or R14 and R15 together wfth the 
nitrogen atom bonding them fomn a 5-, 6- or ZHfnembered ring which may be 
unsubstituted or substituted by at least one unsubstituted Ci-C4aikyl and/or substituted 
Ci-C4all<yi and may contain furtiier heteroatoms; or 
-NR14R15; -(Ci-C6aikylene)-NRi4Ri5; -N(Ri3HCi-CBaikylene)-NRi4Ri^ 
-N[(Ci-C^I<ylene)-NRi4Rial2; -N(Ri3)-N-Ri4Ri8. wherein Ri3 and Ris are as defined 
above and Rw and R15 togetiier witti the nitrogen atom bonding them f onm a 
substituted or unsubstituted 5-, 6- or 7-membered ring which may contain further 
heteroatoms, wherein the nitrogen atom which is not bonded to one of tiie pyridine 
rings A, B or C is quatemized. 



20. Use according to any of claims 14-1 6, wherein at least one of the substituents RrRn, 
preferably one of tiie substituents R3, Re and/or R9. is one of ttie following radicals 
-(Ci-C4alkylene)*N'1=)i4Ri5Ri8; -N(Rt3HCt-C8all<ylene)-N®Ri4Ri5Rift; 
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-NI(Ci-(^kylen)-N»R,4R«R,al2; -N(Ria)-N^i4Ri6Rie, wherein R,8 is as defined above 

and Ri4, Ris and Rie are each Independently of the olhere hydrogen or sut)8tituted or 

un8ut)8tituted Ci-Ci2alkyt or aryi. or Ru and R15 together with the nitrogen atom 

Ixmding them fonn a 5-, 6- or ZHnnembered ring which is unsijl)8titutBd or sutjstituted 

t>y at least one unsubstituted Ci-04all(yl andfor substituted Ci<34ali(yl and may con^ 
furttier heteroatoms; or 

-NRmRis: -(Ci-C6alkylene)-NR,4Ri6: -N(RiaHCi-C6alicylene)-NRt4Ri6: 
-N[(Ci-Cealkylene)-NRMRi^ -N(Ri3)-N-Ri4Ri5. wherein Ru and Ris are as defined 
above and Rm and Rw together wMi the nitrogen atom bonding them fomn a 
substituted or unsubstituted 5-, 6- or 7-membered ring which may contain further 
heteroatoms, wherein the nitrogen atom wMch is not bonded to one of the pyridine 
rings A, B or C is quatemteed. 

21. Use according to dalm 19 or 20. wherein at teast one of the subslituents Ri-Rn, 
preferably one of the substituents R3, and/br Rs. is one of the radicals 



wherein the unbranched or branched alkylene group may be substituted, and wherein 
the Independently unbranched or branched aikyt groups may be substituted and 
wherein the piperaa'ne ring may be substituted. 

22. Use according to dalm 21 , wherein at least one of the substituents Ri-Rn, preferably 
one of the substituents Ra, Re and/or R9, is one of the radicals 



— Ci-C^alkytene 




/"Atj^Ci^^kyl 



or 





or 
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/— V/C,-Cjalkyl 

f 

wherein the unbranched or branched alkylene group may be substituted, and wherein 
ttie allcyi groups may be substituted independently of the other and wherein the 
piperazine ring may be siA)stituted. 



23. Use according to any one of claims 1 to 22, wherein a metal complex compound of 
fomriula (1) is used In a washirtg, cleaning, disinfecting or bleaching agent 



24. Use according to claim 23, wherein a metal complex compound of fomiula (1) is 
formed in sff(i in the washing, cleaning, disinfecting or bleaching agent 

25. Use according to any one of claims 1 to 24, wherein a metal complex compound of 
formula (1) is used together with a peroxy compound for the bleaching of spots or 
stains on textile material or for the prevention of the redeposition of migrating dyes in 
the context of a washing process or for the cleaning of hard surfaces. 



26. Use according to any one of daims 1 to 22, wherein a metal complex compound of 
fomnula (1) acoonding to daim 1 is used as a catalyst for reactions with a pero)^ 
compound for bleaching In the context of paper-maldng. 

27. Use according to any one of claims 1 to 22, wherein a metal complex compound of 
fomnula (1) according to dalm 1 is used as a catalyst for the waste water treatment 

28. Use according to any one of claims 1 to 22, wherein a metal complex compound of 
fomnula (1) according to daim 1 1s used as a catalyst for the deliginification of 
cellulose. 



29. Use according to any one of daims 1 to 22, wherein mixtures of manganese 
complexes of the fomnula (1) with Iron complexes of the fomnula (1) are used for 
preventing the redeposition of migrating dyes and at the same time bleaching of spots 
or stains on textile material. 
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30. Use according to daim 29, wherein mixtures of manganese complexes off the 
fonnula (1) with iron complexes of the fomiula {i% which conie^nds to the 
fonnula (1) but contains no quatemlzed nitrogen atoms, are used. 

31 . A metal complex compound of fonnula (1 a) 

IU.Mejy% (la), 
wherein Me is manganese, titanium, iron, cok>alt, niclcel or copper, 
X is a coordinating or bridging radical, 

n and mare each independently of the other an integer having a value of from 1 to 8, 

p is an integer having a value from 0 to 32, 

z is the charge of the metal complex, 

Yisaoounter*ton, 

qsz/(chargeY), and 

L is a ligand of fomrtuia (2a) 




wherein 

Re is unsubstituted or substituted Ci-Cieall^yl or aryl; cyano; halogen; nitro; -COORia or 
-SOaRia wherein R12 is in each case hydrogen, a cation or unsubstituted or substituted 
Ci-Ci8all<yl or aryl; -SR13, -SO2R13 or -OR13 wherein R13 is in each case hydrogen or 
unsubstituted or substituted Ci-CiBallcyI or aryl; -NR14R15: -(Ci-Cealkylene^-NRuRis: 
-N®Ri4Ri5Ri6; -(Ci-C6alkylene)-N^i4Ri5Rie; -N(Ri3)-(Ci-CBaII<ylene)-NRuRi5; 
-N[(Ci-C6aikylene)-NRi4Ri5l2; ~N(Ri3)-(Ci-CeaIkylene)-N®Ri4Ri5Ri6, 
-N[(Ci-C6alkylene)-N®Rt4Ri5Ri6]2; -N(Ri3)-N-Ri4Ri6 or--N(Ri3)-N®Ri4RiBRi6. wherein 
Ri3 is as defined above and R14, R15 and Rie are each independently of the other(s) 
hydrogen or unsubstituted or substituted Ci-Ciaall^ or aryl, or Ru and R15 together 
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with the nitrogen atom bonding them fonn an unsubstituted or substituted 5-, 6- or 
7HTiembered ring which may optionally contain further heteroatoms; and 
Ri, R2, F^, R4. Rs. Rzf Re. R9. Rio and Rit are each Independently of the others as 
defined above for Re or are hydrogen or unsubstituted or substituted aryl, 
with the proviso that 

(i) at least one of the substituents Ri-Rn contains a quatemlzed nitrogen atom 
which is not directly bonded to one of the three pyridine rings A, B or C and that 

(il) Y is neither r nor Cr in the case that Me is Mn.Ri-Rs and R7-R11 are hydrogen 
and Re Is 




32. A metal complex compound according to daim 31 , wherein Me is manganese which is 
present in oxidation state II, III, IV or V. 

33. A metal complex compound according to daim 31 , wherein Me is iron which is present 
in oxidation state II, ill or IV. 



34. A metal complex compound according to either daim 32 or daim 33. wherein the 
ligand L is a compound of formula (3) 



(3). 




wherein 

R 6 is cyano; halogen; nitro; -COOR12 or -SOsRia wherein R12 is in each case hydrogen, 
a cation, Ci-Ci2aikyl. or phenyl unsubstituted or substituted by Ci-C4alkyl, Ci-C4aikoxy, 
halogen, cyano, nitro, carbos^, sulfo, hydroxyl, amino, N-mono- or N,N-di-Ci-C4alicyl- 
amino unsubstituted or substituted by hydroxy in the all^ moiety, ISH^henylamino, 
N-naphthylamino, where the amino groups may be quatemlzed, phenyl, phenoxy or by 
naphthoxy; -SRis, -SQ^Ris or -OR13 wherein R13 is in each case hydrogen, Ct-Ciaalkyl, 
or phenyl unsubstituted or substituted as indicated above; -NRuRis; -N^RuRisRia: 
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-W(Ri3HCH2)i^Ri4Ri5; -N(Ri3)-(CH2)i-rN^i4Ri6Ri8; -N(Rt3)-N-Ri4Ri5 or 
-N(Ri3)-hfRi4Ri5Ri6> wherein Ria can be as defined above and Ru, Rie and Rie are 
each independently of the other(s) hydrogen, unsubstituted or hydroxyl-substituted 
Ci-Ci2alkyl, or phenyl unsubstituted or substituted as indicated above, or R14 and R15 
together with the nitrogen atom bonding them fom a pynolidine, piperidine, 
morphoiine or azepane ring which is unsubstituted or substituted by at least one 
unsubstituted Ci-C4ailcyi and/or substituted Ci-C4alkyl, wherein the nitrogen atom can 
be quatemized; 
or a radical 



/ Vrf^RlS 

I 

wherein R15 and Rie are as defined above and the ring may be substituted; and 

R'a and R 9 are as defined above or are hydn3gen, Ci-Cisalkyi, or phenyl unsubstituted 

or substituted as Indicated above. 



35. A compound of formula (2b) 




Re Is cyano; halogen; nitro; -COOR12 or -SOaRia wherein Ri2 Is In each case hydrogen, 
a cation or unsubstituted or substituted Ci-CiaaikyI or aryl; -SRia, ^SOaRia or -ORia 
wherein Ria Is in each case hydrogen or unsubstituted or substituted Ci-CiaalkyI or 
aryl; -NRt4Ris; -rrRwRisRie; "N(Ria)-(CH2)i J^RwRis; -N(Ri3HCH2)i4rN*Ri4Ri6Ri6; 
-N(Ri3)-N-Ri4Ri5 oder-N(Ri3)-N^i4Ri5Rie. wherein R13 can be as defined above and 
Ri4, Ri5 and Rie are each Independentiy of the ottier(s) hydrogen or unsubstituted or 
hydroxyl-substituted Ci-Ci2aikyl. or phenyl unsubstituted or substituted as indicated 
above, or Ru and R15 togettier vritii ttie nitrogen atom bonding tiiem fomi a pymolidine, 
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piperidine, morpholine or azepane ring whidi is unsubslttuted or sul:^tituted by at least 
one unsut)StRuted Ci-C4aikyl and/or sut>stituted Ci-C4aikylt wherein the nitrogen atom 
can be quatemized; 
or a radical 

ff 

wherein R15 and R16 are as defined above and the ring may be substituted; and 
Ri, R2, R3» R4, Rs, R7t Ra, R«, Rio and Rn are each independently of the others as 
defined above for Re or are hydrogen or unsubstituted or substituted Ci-Ciaallcyl or 
aryl, 

with the proviso that 

(i) at least one of the substituents RrRn contains a quatemized nitrogen atom 
which is not directly bonded to one of the three pyridine rings A, B or C and that 

(ii) Y is neither r nor CP in the case that RrRs and RrRii are hydrogen and Re Is 




36. A compound according to daim 34 of fonnula (3) 

(3). 




wherein 

Re Is cyano; halogen; nitro; -COOR12 or -SO3R12 wherein R12 is in each case hydrogen, 
a cation, Ci-Ci2allcyl, or phenyl unsubstituted or substituted by Ci-C4ail<yl, Ci-C4ail<oxy. 
halogen, cyano, nitro. carboxyl, sulfo, hydroxyl, amino, N-mono- or N,N-dl-Ci-C4alkyl- 
amino unsubstituted or substituted by hydroxy in the allcyl moiety, N-phenylamIno, 
N-naphthylamino, wherein the amino groups may be quatemized, phenyl, phenoxy or 
by naphthoxy; -SR13, -SO^Ria or -OR13 wherein R13 is in each case hydrogen, 
Ci-Ci2aikyl. or phenyl unsubstituted or substituted as indicated above; 
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-NR14R15; -N^RuRisRie; 

-N(Ri3)-(CH2)i4>NRi4Ri6; -♦l(Ri3HCH2)i.erN®Ri4Ri5Ri6; -N(Ri3)-N-Ri4Ri5 or 
-N(Ri3)-N®Ri4Ri6RiB, wherein R13 can be defined above and R14, Ris and Rie are each 
Independently of the other(s) hydrogen, unsubstituted or hydroxyl-substrtuted 
Ci-Cisaikyt, or phenyl unsubstituted or substituted as indicated above, or R14 and R15 
together with the nitrogen atom bonding them form a pyn-olidine, piperidine, 
morpholine or azepane ring which is unsubstituted or substituted by at least one 
unsubstituted Ci-C4allcyl and/or substituted Ci-C4alkyl* wherein the nitrogen atom can 
be quatemized; 
or a radical 

wherein R15 and Rie are as defined above and the ring may be substituted; and 

R 3 and Rg are as defined above or are hydrogen, Ci-Ci2aikyl> or phenyl unsubstituted 

or substituted as indicated above. 

37. A compound according to claim 34 or 35, wherein at least one of ttie substituents R'3, 
R 6 and R 9 is one of the followng radicals 
-(Ci-CealkyleneVISTRuRisRie; -N(R,3HCi-CealIqfIene)-NT^i4Ri5Ri6; 
-N[(CrCeallcylene)-N®Ri4Ri5Ri6]2; -N(Ri3)-N®Ri4Ri5Ri6. wherein R13 Is in each case 
hydrogen. Ci-C4allcyl or phenyl and Ri4» Ri5 and Rib are each independently of the 
otiiers hydrogen or substituted or unsubstituted Ci-CiealkyI or aryi, or R14 and R15 
togetiier with the nitrogen atom bonding them form a substituted or unsubstituted 5-, 6- 
or 7-membered ring which may contain further heteroatoms; or -NRuRis; 
-(Ci-C6alkylene)-NRi4Ri5; -N(Ri3)-(C,-CeailQrlene)-NR,4Ri5; 
^[(Ci-C6allcylene)-NRuRi5]2; -N(Ri3)-N-Ri4Ris, wherein R13 and Rie are as defined 
above and R14 and R15 togetiier witii the nitrogen atom bonding ttiem form a 5-, 6- or 
7-membered ring which is unsubstituted or substituted by at least one unsubstituted 
Ci-C4allcyi and/or substituted Ci-C4alkyl and may contain furttier heteroatoms, wherein 
at least one nitrogen atom which is not bonded to one of the pyridine rings A, B or C is 
quatemized. 
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38. A compound according to daim 34 or 36, wherein at least one of the substituents R a, 
Re and R'd is one of the foltowing radicals 
-(Ct-C4allcylene)-N*Ri4Ri5Ri6:--N(Ri3)-(Ci-C6aII(ylene)-N^^ 
-N[(Ci-Cealkylene)-r4®Ri4RiBRi6]2; -N(Ri3)-N*Ri4Ri5Rie. wherein R13 is as defined 
aix>ve and Ru, R15 and Rie are each independently of the others hydrogen or 
substituted or unsubstituted Ct-Ciaallcyl or aryi, or R14 and R15 together with the 
nitrogen atom bonding them form a 5-, 6- or 7-membered ring which is unsubstituted 
or substituted by at least one unsubstituted Ci-C4all<yl and/or substituted Ci-C4alicyl 
and may contain furtiier heteroatoms; or 

-NRuRie; -(Ci-C6all(ylene)-NRi4Ri5; -^sl{Ri3HCi-CBalkylene)-NRi4Ri5; 
-N[(Ci-Cfiallcylene)-NRi4RiGl2; -N(Ri3)-N-Ri4Ris> wherein R13 and Rie are as defined 
above and R14 and Ris together with fhe nitrogen atom bonding tiiem forni a 
substituted or unsubstituted 5-, &- or 7-membered ring which may oontain furtiier 
heteroatoms, wherein the nitrogen atom which is not bonded to one of flie pyridine 
rings A, B or C is quatemized. 

39. Use according to daim 34 or 36, wherein at least one of the substituents R'a, Re and 
Re is one of ttie following radicals 



wherein the unbranched or branched alkylene group may be substituted, and wherein 
tiie Independentiy unbranched or branched allcyl groups may be substituted and 
wherein the piperazine ring may be substituted. 

40. Use according to daim 34 or 36, wherein at least one of tiie substituents R 3, Re and 
Re is one of ttie following radicals 




or 





or 
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/r-V/C,^kyl 
N — f ^C^-Cgalkyl 

wherein the unbranched or branched alkylene group may be subsfituted, and whmiein 
the alkyi groups may be substituted independently of the other and wherein the 
piperazine ring may be substituted. 

41 . A compound of the f orniuia (4) 

















N 











(4) 



wherein 

R'r-R'ii can have the meanings indicated for the substituents Ri-Rn, witti the 

exception of quatemized nitrogen atoms and the pro\d80 that 

(l\0 at ieast one of the substttuents FTr-R V is halogen. NQ2 or ORis, wherein Ris is 

eubstituted or unsubsUtuted Ci-Cwali^ or subs^tted or unsubstituted aryi. and 
{{i) the substituents FTrR'n are neither halogen, NQz nor Ris. wherein Rib is as 

defined under (i). 



42. A compound of the fonnula (4a) 




wherein R"i-R"ii have the meanings indicated for the substituents Rf-Rn with the 
exception of quatemized nitrogen atoms and the proviso that 
at ieast one of the substituents R"i-R"7 contains a quatemlzable nitrogen group which 
is not bonded directly to one of the two pyridine rings A and/or B. 
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43. A washing, cleaning, disinfecting or bleaching agent, comprising 

I) 0 -50% A) of an anionic surfactant and/brB) of a non-ionic surfactant, 

II) 0-70%C)ofaixinder8Ut)stance, 

III) 1 - 99 % D) of a peroxkle, and 

IV) E) a mebri complex compound of formula (1 ) In an amount which, in the liquor, 
gives a concentration of 0.5 - SO mg/litra of fiquor. preferably 1-30 mg/Htre of 
liquor, when from 0.5 to 20 g/litre of the washing, cleaning, disinfecting and 
bleaching agent are added to the liquor, 

the percentages in each case b^g percentages 1^ wdght, based on the total weight 
of the agent 

44. A solid preparation, comprising 

a) from 1 to99%by weight of a metal comptoc compound according to daim 31; 

b) from1to99%byweightofabinden 

c) from 0 to 20% by weight of an encapsulating material; 

d) from 0 to 20% by weight of a further additive; and 

e) from 0 to 20% by weight of water. 

45. A solid preparation according to daim 44 which is h tiie fonn of pellets or granules. 
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